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NATURAL GAS IN KANSAS. 

Since 1886 netural gas 
has been a commercial 
product in Kansas, where 
it has been found in numer- 
ous localities, although the 
total supply thus far ob- 
tained has not been great. 
Quite recently, however, 
oil and gas were discovered 
in the southeastern part 
of the State. and several 
companies obtained leases 
and began prospecting, 
the Palmer Oil and Gas 
Company, of Ohio, operat- 
ing in the neighborhood of 
Iola, Kansas, In a well 
recently drilled near that 
place, the pressure of the 
flow of gas was so great 
that drilling operations 
had to be suspended, and, 
after getting thevell un- 
der control, the managers 
arranged to drill aseeond 
well by operating the en- 
gine and drilling plant 
with the high pressure gas 
obtained from the first 
well. Our illustrations re- 
present the scene of these 
operations. 

The second well was 

started at a distance of six- 
teen hundred feet from the 
first one, a pipe carrying 
the high pressure gas from 
the first well to the engine, 
and, to counteract the ef- 
fect of the extreme cold 
which would be caused by 
the expansion of the gas 
in passing through the en- 
gine, the gas in the deliv- 
ery pipe is heated in a very 
simple manner before it 
reaches the engine. The 
delivery pipe is tapped to 
afford a flow of gas toa 
smaller pipe arranged be- 
neath, about thirty feet 
long, in which holes are 
drilled at fre- 
quent intervals, 
and the lighted 
gas from these 
apertures raises 
the temperature 
of the gas deliver- 
ed to the engine 
sufficiently to ob- 
viate any trouble 
from cold produc- 
ed by its expan- 
sion in passing 
through the en- 
gine, although 
the gas is intense 
ly cold as it issues 
from the exhaust. 
In the picture the 
gas is burning as 
it comes from the 
exhaust. Only a 
small part of the 
entire product of 
the well is thus 
used, but the sim- 
ple manner in 
which a flow of 
gas which would 
otherwisé .go to 
waste is utilized 
is, we believe, 
quite novel. 

THERE are 16,000 
exiles in Siberia. 
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A HIGH PRESSURE GAS WELL IN KANSAS. 
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Naphtha Woo! Scouring. 

The naphtha is forced 
through and through the 
wool by means of a pump 
and ali the natural oil or 
yelk is expurgated. It ie 
said the naphtha does not 
injure the fiber of the wool, 
as alkali cleansing, but 
leaves the fleece in better 
condition than when 
cleansed by any other pro- 
cess. A further valuable 
feature of the new method 
ie that after the grease is 
extracted from the woo! it 
may be again extracted 
from the naphtha in a pure 
state, thereby becoming 
valuable as a medicinal 
agent or for a saponificator 
into the purest of soaps. 
It is claimed thata plant 
following this method 
scoured 500,060 pounds of 
wool, and had saved a 
product of 80,000 pounds 
in pure woo! oil, 


ee A Oe 
A Grafted Snake. 


Aceording to the San 
Francisco Chronicle, a Dr. 
G. A. Countryman, of 
Maliette, S. D., 
a ecowbinatioa snake. It is 
half garter and half sand 
snake, and this peculiar 
combination was made 
possible by a _ surgical 
operation performed by 
the doctor. His attention 
was directed to snakes 
from observing that when 
a snake was killed its tail 
appears to live until the 
sun goes down, when life 
ceases, It is thought by 
many that this is owing to 
the nerves, but the doctor 
was somewhat skeptical on 
this point, Being «2 sur 
geon he dissected several, 

apd made some 
interesting 
eoveries, He 
found that in both 
the sand 
ter snakes 
spinal column ex- 
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tended littie more 
than half the 
length of the 
body. Knowing 
that it pos- 
sible to graft flesh, 
this him to 
chloroform 
and try 
them, making the 


Was 


ied 
them 
splicing 


splice, of course, 
below the 
of the spinal col 
umn. 

He made 
unsuccessful 
tempts, but 
ceeded in the fifth. 
The grafted snake 
he has now 18 ap- 
parcvatly im good 
heaifth and the 
parts are 
perfectly knitted 
together. Its 
body is of the 
sand snake and 
ite tail is a garter 
snake's, 
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the Edinburgh Photographie Society and reported the 


“AS BROADLY AS POSSIBLE.” 

In a recent appeal case in the Patent Office, the ex- 
aminer having refused to entertain the claims of the 
applicant, Assistant Commissioner of Patents Fisher 
overruled the examiner and in his decision said : 

“ [t is the well settled policy of this office to allow 
inventors to claim their inventions as broadly as pos- 
sible in view of the state of the art. At the same time 
the statute requires that the ‘applicant shall particu- 
larly point out and distinctly claim the part, improve- 
ment, or combination which he claims as his inven- 
tion or discovery.’ ” 

This excellent doctrine should be loudly proclaimed 
and reiterated in every nook and corner of the Patent 
Office until it is made familiar and brought into prac- 
tice by officials of every grade, It accords with the 
well known object for which the Patent Office was 
brought into existence, namely, to encourage, assist 
and reward the inventors and discoverers of improved 
arts and industries. There are still some people in the 
Patent Office who appear to labor under the mistaken 
notion that itis their duty to hinder the allowance of 
patents; whereas the Constitution expressly encourages 
the grant of patents. Officials are therefore in duty 
bound to assist and facilitate the inventor as much as 
possible, and never to obstruct or delay his patent ap- 


plications, 
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J. TRAILL TAYLOR. 

The death of this well known photographie journal- 
ist will cause widespread regret among his hosts of 
friends all over the world. His decease, quite unex- 
| pected and sudden, took place on the 8th instant in 
| Florida, where he had gone on a short visit of rest and 
recreation. 

Mr. Taylor was about sixty-four years of age, 
Seandinavian by birth, but reared in Scotland and 
His father was a 
| watchmaker and taught him that trade in Edinburgh. 
At that time there was no trait in his character indi- 
cating literary talent. But the work of repairing 
watches furnished little recompense, and to eke out a 
living be learned shorthand and reported some court 
matters. He then became interested in photography 
and received an education as best he could in the study 
of optics and chemistry. He had also a yearning for 
the press and liked to write reports for publication. 
In connection with his old friend Dr. John Nicol he 
founded in the back shop of the watch store, in 1861, 





| meetings to the British Journal of Photography, pub- 
\lished in London. He wrote other articles for the same 
journal. 

His practical knowledge of and enthusiasm for photo- 
graphy were such that his writings greatly increased 
| the standing and value of that publication. In 1864 
‘he removed his residence to London and took the edi- 
| torial chair and general management of the Journal, 
employing his friend Dr. Nicol to supply numerous 
‘leading articles. About 1880 he retired from the Jour- 
nal for five or six years, came to the United States and 
| was appointed chief editor of the Photographic Times, 
which was changed under his management from a 
monthly to a weekly journal. During this period he 
also contributed to the ScrENTIFIC AMERICAN. In 
1885 he returned to London and resumed his position 
as chief editor of the British Journal. When in Ed- 
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DEFECTS OF “ FIREPROOF” BUILDINGS. 

A disastrous fire recently took place in the city of 
New York, at the corner of Broadway and Bleecker 
Street, the results of which are notable, as they in- 
cluded the destruction of a large building heretofore 
supposed to be fireproof. This stracture—the Man- 
hattan Savings Institution—an eight story affair— 
consisted of an iron frame or skeleton, filled in with 
masonry. The fire broke out on the opposite side of the 
street from the bank in a large brick building, filled 
with combustible goods. The intense heat of the con- 
flagratiou cracked the glass windows of the opposite 
bank building and set fire to the wooden floors, desks, 
chairs and inflammable goods, soon after which the in- 
terior iron columns, girders, and iron beams suddenly 
fell and the structure was converted into ruins. 

The question naturally arises why such a building, 
composed as it was of non-combustible materials, 
should so quickiy go to destruction. 

By the courtesy of Chief Bonner, of the New York 
Fire Department, we were enabled to inspect the rains 
of the building and make a sketch, berewith pre- 
sented, which will aid us iv answering the inquiry. 

In the Manhattan building the floors are carried 
upon 30 inch box girders (see sketch) 40 feet long and 
running the width of the building. The outer end 
bears upon heavy and substantial brick piers and the 
inner end upon cast iron columns, which are built into 
the north wall. These main girders are spaced about 
24 feet apart and carry 15 inch I beams, which are 
spaced 4 feet center to center. Resting apon the bot- 
tom flanges of the I beams are 2 inch T irons, and the 
flanges of these last serve to carry the single layer of 
fireproof blocks or slabs, which are about 8 iuches 
thick. Two thicknesses of dressed flooring are laid di- 
rectly upon the top flanges of the I beams. 

The fireproof blocks are approximately flush with 
the base of the I beams; but they do not, as they 
should, project under and cover them. The lower 
flange of these beams has no further protection than 
that afforded by the ceiling plaster. The fault of this 
construction consists in the fact that the whole of the 
lower half of the main girders has no protection against 
the heat of a fire. When the fierce flames struck the 
lower flange of these girders they stretched, and the 
whole girder with its load of I beams sagged down, 
pulling the brick pier with it. It was a natural and 
inevitable result ; and it would happen in scores of 
buildings in which the main girders in like manner 
project below the ceiling line, and are without any 
fireproof covering. 

Another serious fault and fatal economy is seen iu 
the cheap nature of the brick protection. Instead of 
the solid brick arch, springing from the flanges of the 
I beams, and covered to the level of the flooring with 
sand or ashes, there isa single layer of thin slabs of 
brick, with an open air space of no less than 12 
inches between them and the wood flooring above. 
This wide space would give all the air supply necessary 
to turn the wooden flooring iuto a sea of fire at short 
notice. Had the lower half of the main girders and 
the bottom of the joists been adequately protected, 
and had the space between flooring and fire brick been 
filled in with non-conducting material, in other words, 
had the work of fireproofing been thoroughly carried 
out, the Manhattan building, in all probability, would 
have been standing to-day practically intact. 

In disposing the fireproof material upon a skeleton 





inburgh he was on terms of friendship with Fox Tal- 
bot, one of the early discoverers after Daguerre, and 
in 1861 submitted to the Scotland Photographic So- 
ciety a lens, the first of the nature ever constructed, 
by which could be produced at the will of the operator | 


| journalist and experimentalist. A large portion of the 
ninth edition of Hardwich’s * Manual of Photographic 
Chemistry” was written by him. The well known 
annual the British Journal Almanac was created and 
edited by bim and has come to be an authority in pho- 
tographic matters. He was an honorary member of 
many photographic societies and at one time was presi- 
dent of the North London Photographie Society and 
of the Photographers’ Benevolent Association. He 
also was one of the prime movers in the starting of the 
annual photographic convention of Great Britain. 

It was his fortune to know all of the discoverers and 
inventors of the present modern dry plate process. 
Probably his knowledge of the many different pro- 
cesses and modifications of processes was the most ex- 
tensive of any personliving. In photographic journal- 
ism he was a pusher and at the same time conservative 
in bis opinions. 

He leaves a wife and two sons, one of whom is editor 
of the Magic Lantern Journal and Enlarger. 

His genial face will be greatly missed by his many 
friends. To the knowledge he spread in regard to 
photography and photographic processes many, doubt- 
less, to-day owe to him their means of livelihood. 
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States, including Alaska, could be placed side by side 
in Biberia, 


frame building, the first care should be to protect in 


‘the most thorough manner the columns and the main 
floor beams. 


In these lofty buildings the cross-girders, such as 


--- 108 | either crisp, sharp definition or as much diffusion of | this one shown in the sketch, have an important duty 
roo | focus (so called) as was desired. He was a prolific|to perform besides that of carrying the particular 


floor of which they form a part. They are the ties 
which hold the wain columns, upon which the super- 
imposed building rests in place. The collapse of two 
or three such girders in the lower floor would pull the 
main columns out of plumb, and hurl the whole struc- 
ture to the ground. 

The ideal fireproof building should fulfill three con- 
ditions: 

1, It should be proof against attack from without. 

2. The skeleton frame, consisting of steel columns 
and horizontal girders, should be inclosed in some 
thoroughly fireproof material. 

8. It should be able to localize a fire, and confine it 
to the particular floor upon which it originates. 

In the case of the majority of buildings there is evi- 
dence of an attempt at fulfilling the third condition, 
a partial attempt at the second, and noné whatever 
at the first. 

The first condition can only be met by reducing the 
window space ; building the walls with a facing of the 
very best fire brick; and furnishing every window 
with a plate or roller shutter of steel. 

The second condition can be reached by walling in 
every coluwn and every main girder with bigh class 
fire brick ; leaving between the brick and the metal a 
space that shall be filled in with a preparation of as- 
bestos, similar to that now used on steam piping or 
with some similar no-conducting material. 

The third condition can be attained by building 
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tire brick floors with cement finish, abolishing all wood- 
work, and using metal window casings and sashes, 
providing each elevator landing with plate steel doors, 
and, lastly, placing on each floor a powerful water 
supply. Such a building would be costly, but it 


would be fireproof. 
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The Genius of Japanese Civilization, 

Without losing a single sbip or a single battle, Japan 
has broken down the power of China, made a new 
Korea, enlarged her own territory, and changed the 
whole political face of the East. Astonishing as this 
has seemed politically, it is much more astonishing 
psychologically ; for it represents the result of a vast 
play of capacities with which the race had never been 
credited abroad, and capacities of a very high order. 
The psychologist knows that the so-called “ adoption 
of western civilization” within a time of thirty years 
cannot mean the addition to the Japanese brain of 
any organs or powers previously absent from it. He 
knows that it cannot mean any sudden change in the 
mental or moral character of the race. Such changes 
are not made in a generation. Transmitted civilization 
works much more slowly, requiring even hundreds of 
years to produce certain permanent psychological 
results 

The adoption of western civilization was not nearly 
such an easy matter as unthinking persons imagined. 
And it is quite evident that the mental readjustments, 
effected at a cost which remains to be told, have given 
good results only along directious in which the race 
had always shown capacities of special kinds. Thus, 
the appliances of western industrial invention have 
worked admirably in Japanese bands—have produced 
excellent results in those crafts at which the nation 
had been skillful, in other and quainter ways, for 
ages. There has been no transformation—nothing 
more than the turning of old abilities into new and 
larger channels. The scientific professions tell the 
same story. For certain forms of science, sueh as 
medicine, surgery (there are no better surgeons in the 
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With us, the common worker is incomparably less 
free than the common worker in Japan. The Japan- 
ese man of the people—the skilled laborer able to un- 
derbid without effort any western artisan in the same 
line of industry—remains happily independent of both 
shoemakers and tailors. His feet are good to look at, 
his body is healthy, and his heart is free. If he desire 
to travel a thousand miles, he ean get ready for bis 
journey in five minutes. His whole outfit need not 
cust 75 cents; and all his baggage can be put into a 
handkerchief. On $10 he can travel for a year with- 
out work, or he can travel simply on his ability to 
work, or he can travel as a pilgrim. You may reply 
that any savage can do the same thing. Yes, but any 
civilized man cannot; and the Japanese has been a 
highly eivilized man for at least a thousand years. 
Hence his present capacity to threaten western manu- 
facturers. We have been too much accustomed to as- 
sociate this kind of independent mobility with the life 
of our own beggars and tramps to have any just con- 
ception of its intrinsic meaning. Your Japanese tramp 
takes bis hot bath daily, if he has a fraction of a cent 
to pay for it, or his cold bath if he bas not. In his 
little bundle there are combs, toothpicks, razors, tooth- 
brushes. 

Ability to live without furniture, without impedi- 
menta, with the least possible amount of neat clothing, 
shows more than the advantage held by this Japanese 
race in the struggle of life; it shows also the real 
character of some weaknesses in our own civilization. 
It forces reflections upon the useless multiplicity of our 
daily wants. We must have meat and bread and but- 
ter; glass windows and fire; bats, white shirts, and 
woolen underwear; boots and shoes; trunks, bags, 
and boxes; bedsteads, mattresses, sheets, and blank- 
ets; all of which a Japanese can do without, and is 
really better off without. Think for a moment how 
important an article of Occidental attire is the single 
costly item of white shirts! Yet even the linen shirt, 
the so-called *‘ badge of a gentleman,” is in itself a use- 


of the liquor traffic in the United States. 
to the report of Internal Revenue 





60 per cent had congestion or a dropsical state of the 
brain ; the same number an inflamed or degenerated 


stomach, while not quite ove per cent had normal 


kidneys. 

To be convinced of the cause of so much pauperism 
in the country, we have only to examine the statistics 

* According 
Commissioner 
Milis, for the year 1892, the patrons of the scloons paid 
$609,000,000. for whisky and $617,258,460 for beer, a 
total of $1,226,259,460. the interest of which for one 
minute at 6 per cent per annom is $8,515.68." ‘his 
would more than pay off the national debt, and would 
feed and clothe all the pour of the country. 

When we look abroad over the world and take a 
bird’s eye view of the evil effects of intemperance in 
its various aspects, its production of diseaze and death, 
the destruction of happiness and home, pauperism and 
crimes innumerable, with general demoralization, we 
are astonished that any thinking man, much less a 
physician, shonld come to the conclusion that drink- 
ing men and drunkards enjoy greater longevity than 
total abstainers.—The Medical Progress, Aprii, 1895. 

—_—— —_->+e-o ——e 
Joseph Beli. 

Shortly after the recent races of passenger trains be- 
tween London and Aberdeen, an aged man died in 
London to whom these races must have been of un 
usual interest. This was Joseph Bell, who died at the 
age of 83. He was, in his youth, the engineer of 
George Stephenson’s famous Rocket. He was probably, 
before he died, the oldest railroad man living, and to 
him was indeed given an unprecedented experience. He 
bad seen and had personal experience of every change 
and development of the carrying industry which has 
revolutionized the world. He heard Stephenson’s 
prophecy that a locomotive would attain a speed of 
ten or twelve miles an hour. He ran the Rocket at 
15 miles an hour on the average; reached 29 miles an 
hour, and made.on a later occasion the wonderful 





less garment. It gives neither warmth nor comfort. 
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THE MANHATTAN SAVINGS INSTITUTION—GIRDERS AND BEAMS. 


world than the Japanese), chemistry, microscopy, the 
Japanese genius is naturally adapted ; and in all these 
it has done work already heard of round the world. 
In war and statecraft it has shown wonderful power ; 
but throughout their history the Japanese have’been 
characterized by great military and politieaheepacity. 
Nothing remarkable has been done, however, in direc- 
tions foreign to the national genius. In the study, for 
example, of western music, western art, western litera- 
ture, time would seem to have been simply wasted. 
These things make appeal extraordinary to emotional 
life with us; they make no such appeal to Japanese 
emotional life. Every serious thinker kuows that 
emotional transformation of the individual through 
education is impossible. 

Where are the outward material signs of that im- 
mense new force she has been showing both in produc 
tivity and in war? Nowhere! That which we miss 
in her emotional and intellectual life is missing also 
from her industrial and commercial life—largeness ! 
The land remains what it was before; its face has 
scarcely been modified by all the changes of Meiji. 
You might journey two hundred miles through the in- 
terior of the country, looking in vain for large mani- 
festations of the new civilization. 

Generally speaking, we construct for endurance, the 
Japanese for impermavency. Few things for common 
use are made in Japan with a view to durability. The 
straw sandals worn out and replaced at each stage of 
a journey ; the robe consisting of a few simple widths 
loosely stitched together for wearing, and unstitched 
again for washing; the fresh chopsticks served to 
each new guest at « hotel; the light shoji frames serv 
ing at once for windows and walis, and repapered 
twice a vear; the wattings renewed every autumn— 
all these are but random illustrations of countless 
smal} things in daily life that illustrate the uational 
contentment with impermanency. The Japanese 
population represents a medium whose particles are 
in perpetual circulation. The man of the people in 
America cannot compare, as a traveler, with the man 
of the people in Japan. The Japanese who travels 


most is not the man who needs railways or steamers 
to carry bim, 





The absence of any huge signs of the really huge 
things that Japan has done bears witness to the very 
peculiar way in which her civilization has been working. 
lt cannot forever so work ; but it has so worked thus 
far with amazing success. To-day there is visible a 
tendency to hardening—a danger of changes leading 
to the integration of just such an officialism as that 
which has proved the curse and the weakness of China. 
There are two forms of the cultivation of self. One 
leads to the exceptional development of the qualities 
which are noble and the other signifies something 
about which the less said the better. But it is not the 
former which the new Japan is now beginning to 
study. I confess to being one of those who believe 
that the human heart, even in the history of a race, 
may be worth infinitely more than the human intel- 
lect, and that it will sooner or later prove itself infi- 
nitely better able to answer all the eruel enigmas of 
the weird sphinx of life. I still believe that the old 
Japanese were nearer to the solution of those enigmas 
than are we, just because they recognized moral 
beauty as greater than intellectual beauty.—Lafca- 
dio Hearn in Atlantic Monthly. 
insite 
The Influence of Alcohol on the Longevity of 

Man. 

Dr. Crothers, of Hartford, who has had long experi- 
ence in the management of institutions for the inebriate | 
and insane, says that “ inebriety is the active cause of | 
from 15 to 50 per cent of all insanity ; from 30 to 80 per) 
cent of all idiocy ; from 60 to 90 per cent of all pauperism, | 





to see trains run for hundreds of miles at more than a 
mile a minute, and for shorter distances at speeds ex- 
ceeding 100 milesan hour. As evidence of the fact that 
locomotive running is a heaithy occupation, it may be 
stated that Mr. Bell continued in active service until 
about 18 months of his death, ranning on the London 
District Railway, and, finally, that he died, not of old 
age, but through an accident, having fallen into an 
open cellarway. 
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Cycle Notes, 

It is not necessary to go away from home to find the 
“new woman;” that is, the woman who has been 
almost created anew by the bicycle and a close ob 
servation of the laws of heaith. There are several of 
them here in Lincoln. One hears very frequently now 
of a charming woman who has lost forty pounds of 
nature’s generosity, and has had the looks of her 
girlhood restored to such an extent that acquaintances 
pass ber every day on the etreet without recognizing 
her. The transformation was made by dieting, by 
taking baths and by riding the wheel. When the “new 
woman” movement assumes this form, the masculine 
population will take off his hat in cordial and undis- 
guised admiration. —Nebraska State Journal. 

The average output of bieveles for the year 1895 is 





estimated at 750,000. Allowing an average length of 
6 feet per cycle the above output, if thc wheels were 
| arranged in a line end to end, would extend 850 miles, 
| or almost from — to New York. 
>+e+o 


and frow 50 to 85 per cent of all crime,” then asks the | JOHN D1 ROCKEFRLLER has given the ‘Gites srsity of 


question, “‘ Who can estimate the relief of the taxpayers | 


Chicago $1,000,000, unconditionally for endowmenr, to 


by the removal of the perils to both property and life be paid in the year 1896, and $2,000,000 additional, on 


from drunkenness ?” 

Dr. Day, of Boston, in his late annual report of the 
Washington Home for the Treatment of Inebriates, | 
says : 


later it must succumb. Disease of the mind is not far 
off. It may be delirium or insanity.” 


Dr. Pormad found in the dead house autopsies of the | 


Philadelphia Hospital that in 250 chronic alcoholists 
nearly 90 per cent had fatty degeneration of the liver, 


“On the individual the effect of vicious alco-| 
holie indulgence is disease of the body. Sooner or) 


| condition that a like amount be given by other friends 


If the con- 
Rockefeller 
amount to 


of the university before January 1, 1900. 
ditions are met, the total gifts of Mr. 
to the University of Chicago will 
$7, 425,000. 
+0 +e —— 
DIVERS now communicate with persons above the 
water by means of the telephone. The mouthpiece 
is placed near the lips, so that a slight tarning of the 
head brings the mouth close to it, 














A METALLIC RAILWAY TIE. 

This tre is of trough-like form, and is designed to be 
made of steel or wrought iron, thus being strong while 
comparatively light in weight, the tie to be filled with 
broken stone or other ballast te firmly anchor it in 
it has been patented by Royal 8. Oliver, of 
Fillmore, Ind. Fig. 1 is an end view of the tie, Figs. 
2 and 8 being transverse sections through the tie and 
its rail-supporting devices. Near each end of the tie 
are notches where the metal is tarned inwardly to 
form supports for a chair or rail seat, at whose oppo- 
site ends are depending lugs embracing the outer sides 
of the flanges of the tie. To secure the rail to its seat, 
clamping plates are employed whose inturned lower 
edges engage the under sides of the inturned edge 
portions of the sides of the tie, the clamping plates 
a bolt extending across the 
chair between the 


place. 


being held in place by 


below the seat and 


or 


space 











OLIVER'S RAIL TIE. 


shoulders of the tie. There are openings in the bottom | 
of the tie to permit the eseape of water. 
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IMPROVED DRILLS. 

The manufacture of bicycles calls for great accuracy 
in the machines and tools employed. The W. F. & 
John Barnes Company, makers of the Barnes drills at | 
Rockford, Mlinois, have catered largely to the bicycle 
trade, that their drills are in use in 
many bievele factories, and they report the present 
demand for them so great that they are finding it 
diffiealt to keep up with their orders. 

The accompanying cut shows a line of ten of their 
twenty inch drills which were recently ordered by a 
large Western factory. These drills are equipped with 
self-feed and automatic stop, with square tables with 
T elots and with groove for oil drip, and with a quar- 
ter turn device in the countershaft so that the drills 
can be set closely together and at right angles to the 
line shaft, so as to economize floor space A line of 
these drills thus equipped will give more satisfactorv | 


with the result 


results than could be obtained from a 
yang or multiple spindle drill, and can 
be furnished at a considerably lower 

The Company huve 
supplied a great many of their drills 
for English factories, and a very large 
number of their amal! screw-cutting 
bicyele repair 


price. Barnes 


lathes for the Enelish 





trade, their English agents having 
made a fine display of the Barnes 
tools at the annual English cycle 
show. 
oe+-- ——_- 
Bureting of a Great Fiywheel, 
A gigantic flywheel burst in the 


power house of the Albany Railway 
Company on the afternoon of Nov. 12, 
lower South Pearl Street. Four 
injured, one of them 

saioon opposite the 
power house. One piece of the wheel 
tore out the whole front of the saloon 
er the whole upper portion 
Nobody in the power 


on 
persons were 


mortally, in a 


and anoth 


of the house. 

house was hurt. 
The house of Mrs. Elizabeth Metz, 

blocks away, was wrecked by a 


fiying piece of the wheel, eight feet 


two 


long and four feet wide, and weigh- 
ing four thousand pounds, which de- 
scended ina siauting course, striking 
the top of the house and tearing out 
a whole side. A section of the north 
side of the power house, twenty-five 
feet wide extending from the 
ground to the roof, was torn out, and 
of the engines and a generator 
The damages 


; 


and 


one 


were demolished. 


ainount to $30,000, 





Scientific American. 
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A COTTON BALE TAG AND TAG DRIVER. 
For the tagging of cotton in such manner that it 
ean be readily distinguished and picked out from 
any cargo when there are numerous shippers, and 





MILLAR’S TAG AND TAG DRIVER. 





especially where the marks have been liable to de- 
facement or destruction in compressing, or where they 
may have been liable to removal or obliteration by 
water or fire, the improvement shown in the accom- 
panying illustration has been designed and patented 
by William L. Millar, of Charleston, 8. C. Fig. 1 
shows the driver and tag attached, Fig. 2 being a side 
view partly in section, and Fig. 3 a partial plan 
view of the tag, which is of metal and has a shank 
turned over on its edges, the flanges having roughened 
edges and side surfaces. At the rear end of the shank 
is an upwardly turned lip, and in its sides are ears 
adapted to receive the pivot pin of an anchor, whose 
members normally lie quite close to the shank, but 
are extended to horizontal position by the withdrawal 


| of the driver, when the shank end of the tag has been 


foreed into a bale, as shown in dotted lines in Fig. 
2. The driver has near its pointed end an opening 
adapted to receive the lip on the rear end of the shank 
of the tag, a recess in the driver also receiving the 
ears on the shank of the tag, and when the driver thus 
eonnected with the tag is forced into the bale, the 
driver may be withdrawn by simply moving its inner 
end upward, which disengages it from the lip of the 
tag, while in drawing the driver out the anchor is car- 
ried toa nearly right angle position. When the shank 


of the tag is thus secured in the bale, its body may be | 


bent downward, as shown in the illustration. 


A Bell Telephone Motion Dented, 

The Supreme Court of the United States denied, 
Nov. 11, the motion of the Bell Telephone Company to 
dismiss the appeal of the United States in the case in- 
volving the Berliner speaking microphone, The court 
holds that it has jurisdiction to try the case. 








A LINE OF DRILLS FOR A BICYCLE FAQPORY. 


AN EFFICIENT MUSIC LEAF TURNER. 

This is a device for attachment to a piano or organ 
or other instrument, or to a music stand, and may be 
readily manipulated by the performer to turn the 
sheets singly from left to right or right to left. It bas 
been patented by George Vix, of No. 24 State Street, 
New York (rooms 316, 317). Attached to a lyre, a 
bottom board of which may be conveniently placed 
upon or clipped to an instrument or music stand, is a 
casing within which a vertical stationary shaft is cen- 
| trally journaled, and on the shaft is loosely mounted a 
‘hollow cylinder having a spiral opening around its 

front face, the cylinder forming virtually a spring-con- 
| trolled carriage for music-turning arms. The cylinder 
is normally pressed upward by a spring, and the cas- 
‘ing has a horizontal openigg in its front and sides. 
Upon the shaft are two collars between which the hab 
ends of any desired number of music leaf turning arms 
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VIX'’S MUSIC LEAF TURNER. 


are mounted to loosely turn, the arms being placed 
one above another and graduated in length, the low- 
est arm being the longest. Each arm has at its free 
end a clip or fingers adapted to receive and hold the 
marginal portion of a sheet of music, these fingers 
being preferably of celluloid, as being light and trans- 
parent. By means of a key or finger piece at the right 
hand and one at the left hand of the casing, at the 
bottom. the music leaf turning afms are carried suc- 
cessively either to the right or left as desired, the key 
at its inner end actuating a toothed segment and gear 
on a shaft controlling the shifting mechanism. A 
loosely mounted gear on the central vertical shaft, 
above the hollow cylinder, and adapted to move up 
and down with it, is connected with the shifting me- 
chanism, and as each key is pressed a shifting arm is 
made to travel in acircle in front of the cylinder to 
one side or the other, carrying with it a leaf-turning 
arm, and correspondingly depressing the cylinder, or 
allowing it to rise, a distance equal to the thickness of 
| the arm, a lock-latch on each side always engaging the 
arm next to the one that is turned, so 
that only one arm will be turned at a 
time. The mechanism works smoothly 
and with a minimum of friction, and 
the parts are coustantly in position to 
cause the leaf or music turning arms 
to respond instantly and positively to 
the movement of either of the key 
levers, 





eeo—_—____—__ 
New Felted Fabric. 

Some experts highly commend the 
new French felted fabric for use as a 
substitute for the felts ordinarily em- 
ployed on paper machines. The new 
manufacture is described as consisting 
of a metallic thread warp, either of 
bronze, brass, copper, iron, steel, alu- 
minum, ete., and the metal may be 
pure or alloyed nickel or galvanized, 
round or flat—may also be either un- 
covered or covered with any textile or 
other material, according to the pur- 
pose for which it is required. The 
weaving is done with metallic threads 
or yarns, interwoven with those of 
wool, cotton, hair, ramie, or other felt- 
ing material, the weaving being either 
flat, with a seam, or on a cireular or 
other loom—in the first case the seam 
being made either by means of a splice 
or by soldering, and in the second the 
movement of the shuttles being made 
to ascend and descend, or see-saw, in 
order to weave above or under the 
felting material. After the weaving 
the felting is produced by means of 
cylindrical beaters, and the finishing 
completed by the usual machine. 
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Men of Stone, 

Among the natural wonders of the Southwestern 
States of America, says the Pendleton East Oregonian, 
are the Superstitious Mountains, which loom up from 
the arid desert to the east of the Salt River Valley. 
These mountains are so curious that, as long as Arizona 
has been settled, the Indians would have nothing todo 
with them. In consequence they are full of deer, ibex, 
bear, and other big game. The Superstitious Moun- 
tains rise out of the level surface of the desert like the 
pyramids of —_ 

On the crest of this unique range, and in full view of 
the rarefied atmosphere for an immense distance from 
the plain, are hundreds of queer figures, representing 
men in all attitudes. When you look first you are 
sure they are en, and when you turn your gaze again 
to them you are as absolutely certain of it as you can 
be of anything. 

They represent ball throwers, outlooks, mere viewers 
of the country roundabout, men recambent and con- 
template, others starting on a foot race, and in every 
conceivable posture and position. They are not real 
flesh and blood men, however—nothing but stone 
sienite—yet, nothing can convince the Indians and 
some white men that they are not genuine. They say 
they are real mortals turned to stone, petrified by the 
peculiar condition of the air on the mountains. 

This belief has grown out of an Apache legend 
handed down for hundreds of years. They have it 
that anancient chief, whe had learned of the curious 
character of the Superstitious Mountains, forbade any 
of his people to gothere. A large band, however, one 
day discovered a way to get in bya precipitous route, 
and finally reached the top. It resulted as the chief 
had said—they never got down alive. 
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DENNEY'’S DIVIDED CAR AXLE. 

It is well understood that the slipping of the wheels 
of railway cars in rounding curves in the track is the 
cause of most injurious wear upon both rails and 
wheels, besides adding largely to the work of the loco- 
motive. The difference in the length of the rails ona 
long curve is considerable, and this difference must be 
equalized by the wheels on the inner circle of the 
curve revolving without going forward. The outer 
rail is also made higher to counteract the momentum 
of the train and prevent the car leaving the track, 
throwing the greater portion of the weight of the cars 
upon the wheels which slip. The torsional strain thus 
thrown upon the axle centers at the inner face of the 
hub of the wheel, and is so great that the axles at that 
point are made larger than the journals, while the 
twisting strain required to slip the wheels on the 
curves has been considered more destructive to the 
wheels than all other trials to which they are sub- 
jected. It is also to be added that, besides the danger 
of derailment when cars are ran at a high speed 
around curves, the rapid cutting away of the rails and 
the increased demand upon the motive power, the cars 
surge and sway in a manner which adds greatly to the 
discomfort of traveling on all fast trains, 

An improvement designed to obviate these disad- 
vantages has been patented by Mr. 
Samuel L. Denney, of No. 2425 
Atlantic Avenue, Atlantic City, N. 
J., and is represented in the ac- 
eompanying illustration. It con- 
sists of an axle divided in the cen- 
ter, the sections being connected 
by mechanical devices which allow 
the wheels to adjust themselves to 
the radius of the track curve, while 
no movement takes place in the 
connection except as caused by 
passing around curves. Our picture 
is made from a photograph of a set 
of the wheels just previous to ship- 
ping by the Lobdell Car Wheel 
Company. The two parts into 
which the axle is divided abut to- 
gether in the center of a main 
coupling cylinder, and the inner 
end of one section is of an elon- 
gated cone shape and fitted with a 
sleeve forming a bearing in which 
the cone revolves only when acted 
upon by the curvature of the track, 
The sleeve fits closely in the outside 
cylinder, and is allowed to move 
endwise to take up wear, although 
prevented from turning with the 
axle. A screw cap bears, against 
the outer end of the sleeve where- 
by the cone is made to bear against 
the end of the straight section of the axle, which is 
forced firmly into the coupling. The bearing surface 
of the two ends is so large that no change of the gage 
ever takes place, while the wear in the sleeve is so 
slight as to need adjusting only once in twelve months 
and oiling once in three months. 

This construction of axle has been tested in a way 
to demonstrate its thorough effectiveness and the de- 
sirability of equipping therewith cars, tenders and the 
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pony trucks of locomotives where there are curves in 
the roadbed. The axles and the wheels are thus free 
from all torsional strain and are acted upon only by 
the rolling pressure, greatly extending the life and 
serviceability of the running gear of the rolling stock 
and making it less expensive to keep the track in good 
condition. 





A TWO-PART DUMPING WAGON. 

A wagon whose body is made in two pivoted parts, 
adapted to be dumped by means of a lever fulerumed 
on the wagon frame, is shown in the accompanying 
illustration, and forms the subject of a patent issued to 








THEOBALD’S DUMPING WAGON. 


John J, Theobald, Galveston, Texas. Each of the parts 
is hung at or near its middle on trunnions journaled 
in bearings in the frame, and the two parts are pivot- 
ally connected by a link, so that when one part is 
swung the other part swings with it. On one side of 
one of the body parts, as shown in the small sectional 
view, is a pin engaging a slot in an arm of a lever fal- 
crumed in a bracket at one side of the frame, and by 
the swinging of this lever the slotted arm operating 
on the pin causes the two parts of the wagon body 
to swing into inclined position, as shuwn in the 
illustration. The two parts normally extend horizon- 
tally and are jointed together at their adjacent ends to 
form a single wagon body. To lock the two parts thus 
in horizontal position there are lugs on the lever on op- 
posite sides of its fuleruam adapted to engage canis on 
each of the wagon body parts, locking them securely 
to each other at their joint. 
ee 
Mr. Atkinson on the Atlanta Exposition. 

Edward Atiinson, who has been visiting the Atlanta 
Exposition and traveling in the South, was interviewed 
on his return to Boston by a representative of the 
press regarding the impression made upon him by the 





DENNEY'S DIVIDED CAR AXLE. 


Exposition and matters pertaining to the material 
prosperity which came under bis observation during 
his trip. The replies elicited from Mr. Atkinson were 
extremely interesting, as would naturally be expected 
from so keen and thoughtful an observer. The Bos- 
ton Journal of Commerce says the Atlanta Exposition 
impressed him very favorably, and taking everything 
into consideration, he considered it, next to Chicago, 
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picturesque aspect and in its extent, especially consid- 
ering the fact thatit has been mainly brought into 
existence by a relatively small city. “‘Gne who goes 
there,” says Mr. Atkinson, “for the mere purpose of 
seeing a great show or passing through a great bazar 
would, of course, not find the conditions which were 
met with at Chicago. Yet there is a wide extent of 
park, a natural lake with its electric launches, numer- 
ous buildings, which, although constructed of wood, 
and not pretending even to be the senblance of stone, 
present a very interesting picture; and in the eve- 
ning, when even more fully illuminated than the 
Chicago buildings were, these buildings present a most 
picturesque and enchanting appearence. The collec- 
tions of minerals, timber and of the products of agri- 
culture in the Mining, Forestry, and Agricultural 
buildings are more complete, in respect to the section 
which they represent, and are wore systematically ar- 
ranged for thorough investigation than even those at 
Chicago. The Government building, with iis con- 
tents, has never been excelled, if it has been equaled. 
The best and most thorough experts in the country-- 
Dr. Dabney in the departwent of agriculture, Dr. Day 
in department of mineralogy, Professor Fernow in for- 
estry—and their assistants, have made these exhibits 
great object lessons from which I think there may be 
a greater development in the immediate future than 
ever occurred from any exhibit brought together be- 
fore, possibly excepting the Atlanta Exposition of 1881. 
That exhibition marked more beginnings in the devel- 
opment of the South than any one ever can again, 
because the wide field for improvement was then 
almost wholly unoccupied.” 

Speaking of the various buildings devoted to manu- 
factures, Mr. Atkinson says: ‘‘'There is evidence of an 
immense start in the varied branches of industry 
which tend to make a society whose occupations are 
diversified, and in which men of aptitude find ever-in- 
creasing opportunity. Southern manufactures of cot- 
ton are to be found on an extensive scale, and the op 
portunity is given toevery one who is an expert in 
that art to take note of the relative advantages of the 
South in some departments, and its disadvantages in 
others, so as to form a clearer conception of what may 
be the future status of the cotton manufacture than 
has ever been possible in any former exhibition. [f 
was disappointed in not finding object lessons in the 
improvement of the cotton itself and of the cotton bale 
on any extensive scale, but the air is full of the im- 
provement in cotton at every point, the changes yet 
brought about being too recent to have enabled their 
promoters to make any great snow. In my own judg- 
ment, as I stated in many interviews in Atlanta, there 
is a much greater field for improvement and there 
will be a much larger profit in the improvement 
of the cotton fiber in the next ten years, in hand- 
ling, ginning and baling, and in sending it to the 
market in better condition, than there can possibly be 
in converting badly handled cotton, badly ginned cot- 
ton, and badly baled cotton into cotton fabrics in com- 
petition with sections where the art is old, where the 











the most remarkable exhibition in its method, in its 


people are trained by long aptitude to the work and 
where ail the surrounding or lesser 
arts, which are necessary to com- 
plete success, are already well estab- 
lished. There will, be 
great success in the manufacture 
of special fabrics at the South, 
mostly under the control of individ- 
dual owners, who are, sonie of them, 
men of great capacity, and 
fully comprehend al! the winutiae 
of the work. i have not that con- 
fidence in the immediate success of 
the widely scattered factories, pro- 
moted by corporations having many 
other objects in view than the mere 
protit upon the goods, which many 
of my Southern friends possess,” 
+oo 
Canadian Enterprises in 
Argentina, 


of course, 


who 





Canadian capitalists are interest- 
ing themselves in the project of 
an electric street railway in Buenos 
Ayres, Argentine Republic. The 
city has 750000 inhabitants, and 
there are only two streets in which 
the electric company has not the 
right to lay down tracks. 

It may not be known generally 
that the Canadian export trade 
with the Argentine Republic, which 
ten years ago was only $200,000, is 
now more than $4,000,000 a year. Almost all the ag- 
ricultaral implements and machinery used in the 
republic, and many other manufactured goods that 
should be made and exported from the United 
States more cheaply, are obtained from Ontario, 
and this trade is increasing annuaily, although those 
persons who are interested in it are careful to say as 
little as possible about it for fear of arousing competi- 
tion. 
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THE EARLIEST PNEUMATIC TIRES. 
BY HAWTHORNE HILL. 

One can readily believe that the attention of visitors 
to the fashionable parks in London, ata certain period 
just a half century ago, was “‘ much attracted” by the 
appearance among the gay equipages of a certain 
brougham, after reading the contemporary descrip- 
tions of the latter. The vehicle had been constructed 
without springs, but ite chief novelty lay in certain 
“improvements” patented by a civil engineer of Mid- 
diesex County, named Robert William Thomson, in 
the shape of what he called “ noiseless tires.” They 
were, in fact, the pioneer pneumatic tires, and the in- 
ventor had boldly started out to exhibit them on the 
wheels of a brougham weighing nearly 1,200 pounds. 
This year of 1895, marking, as it does, the semicenten- 
nial of so many important applications of India rub- 
ber, seems a proper occasion for recalling Thomeson’s 
“patent aerial wheels,” though it is not proposed to 
connect their invention, by any link, with the pneu- 
matic tires which have since become more successful. 

“The natare of my invention,” said Thomson in his 
specification, No. 10.990 of 1845, “consists in the appli- 
cation of elastic bearings round the tires of wheels of 
carriages, rendering their motion easier, and diminish- 
ing the noise they make whilein motion. I prefer em- 
ploying for the purpose a hollow belt composed of some 
airtight or watertight material, sach as caoutchouc or 
gutta percha, and inflating it with air, whereby the 
wheels will in every part of their revolution present a 
cushion of air to the ground, or rail, or track on which 
they run.” 

This elastic belt, as Thomson called his inner tube, 
was composed of several thicknesses of canvas, each 
“saturated and covered on both sides with India rub- 
der or gutta percha in a state of solution,” laid one 
npon another, aud each “cemented to the one imme- 
tHlately below it by a solution of India rubber or gutta 
percha or other suitable cement.” 

How the edges were joined to complete the belt as a 
tube is not mentioned, though other particulars fol- 
low: “ The belt thus formed is then sulphurized by 
immersion in melted sulphar or exposure to the fumes 
of barning sulphur, which renders it more pliable and 
prevents its getting stiff on exposure to the cold; or 
the belt may be made of a single thickness of India 
rabber or gutta percha in a sheet state and sulphurized 
as aforesaid and then enclosed in a canvas cover.” 

But it was the outer easing or cover that first caught 
the publie eye, and to anderstand its construction one 
must refer to the drawings. A represents the end ofa 
spoke; B is asection of the wooden felloe, much 
broader than usaal and tired with steel; C is the inner 
tube: and D is the leather shoe. The latter was 
built mpon the wheel by attaching two long strips of 
leather to the whole circumference with bolts inserted 
through the felloe and steel tire at every few inches. 
The outer edges of these strips were brought together 
over the inner tabe and riveted together, after which 
the tire was complete. 

Or a third strip of leather might be used, as shown 
in the drawing to the right, being riveted to one of 
the base pieces and laced tothe other. A pipe through 
which to inflate the inner tube was passed at one place 
through the tire of the wheel, and fitted with an air- 
In the lower drawing is shown the 
“ condenser” for inflating the tube. It 
was the size of Thomson’s tires, next to the noise- 
leasness of the wheels, that most attracted attention. 
They were about five inches in diameter, intended to 
be so intlated as to keep the tire of the wheel 24 
inches from the ground, which was thought to be 
“sufficient to admit of the wheel passing over any 
stones or other matters projecting beyond the general 
level of any ordinary turnpike road without the solid 
tire coming in contact with them.” Wagons for the 
earriage of goods were expected to need tubes of a 
larger diameter and stronger materials. 

in commenting upon the new style of wheels the Me- 
chanics’ Magazine (London), after the trial brougham 
had been drawn upward of 1,200 miles, without “the 
slightest symptoms of deterioration or decay” in the 
tires, had this to say: “It has so long been regarded 
asa settled thing that friction is least with hard sub- 
stances, and greatest with soft, that by a natural, 
though not perhaps strictly logical, course of induc- 
tion, we inferred that, though in this case the noise 
might be less, the friction, and consequently the trac- 
greater. We must 
candidiy own that we little expected to find the very 
reverse of thie to be the fact. Yet so it is.” Then 
are given the results of experiments made with Thom- 
sou’s wheels in the Regent’s Park by a noted firm of 
coach builders, and verified by the editor, showing the 
comparative lightness of draught of the “aerial” 
wheels, both on a sraooth and firm road and on a sec- 
tion covered with newly broken stone. The table fol- 
lows, showing draught in pounds: 


tight screw cap. 
used 


tive power required, would be 


Common Patent 
Wheels. Wheels. 
® ka! 
120 BHLg 


Pat. Wheele. 
© per cent. 
310 per cent. 


Over emooth. hard road 
Over new broken flute 
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thought to his work, for in his specification he treated 
at length of the variations possible in the construction 
of the pneumatic tire, in order to make the patent as 
“broad” as possible. Some of it is good reading, too, 
as showing the ideas he entertained with regard to the 
properties of air in wheel tires. Here is a quotation : 

“ Any undue displacement of the air at the bearing 
points of the wheel may be prevented by tying the 
tubes across at distances of twe or three feet apart, 80 
that each tube shall be divided into a namber of sepa- 
rate air tight compartments. Or the belt 
may be formed of separate and distinct sections, each 
section having its own air pipe [think of having more 
than one valve to each wheel !], in which case the 
range of expansion and contraction being limited by 
the extent of the compartments, the belt must neces- 
sarily offer at each point of contact with the ground a 
greater degree of resistance to compression; and in 
some cases where, from the nature of the roadway, fre- 
quent concussions are likely to take place, a flat strap 
or band of sulphurized caoutchouc or gutta pecha or 
other suitable substance of the width of the tire and 
about half an inch in thickness might be interposed 
between the tire of the wheel and the elastic belt, so as 
to render it less liable to rupture in the event of its 
being jammed between the roadway and the tire.” 

One variation of Thomson’s original suggestion of an 
inner tube was that several tubes might be employed 
for a single tire—up to nine, for instance. In such 
cases the ordinary air pipe would have to be dispensed 
with, the inflation being accomplished by means of 
air screwsin one end of each tube before they were 
laced into the leathern envelope. It was suggested 
that the leather might be protected from wear by cov- 
ering its outer surface with flat-headed metal rivets 
secured op the inside with small washers. 
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storage battery room is situated about 300 yards away 
from the residence at Merion, Pa., the current being 
conveyed by a 300,000 circular mil cable run partly on 
poles and partly underground, The power house has 
been specially designed and built for a private house 
lighting plant, and the whole installation will be as 





complete as it is possible to make it. 
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Liquid Air in Commerce, 

An interesting illustration of the rapidity with 
which purely scientific discoveries frequently become 
the starting point of new industries is furnished by the 
case of liquid air. It 1s no long time since liquid air 
was produced for the first time in quantities great 
enough to admit of its application for purposes of re- 
search ; yet steps are already being taken to treat 
liquid air as an article of commerce and to turn it oat 
upon a large seale. As in wost cases of the kind, labo- 
ratory methods require modification to suit the needs 
of wholesale production. Patents are being taken out 
for machinery which, though constructed upon the 
principles of that used for purposes of research, will 
attain the desired end with greater directness and with 
the omission of several intermediate steps. The neces- 
sary reduction of temperature to the critical point of 
air has hitherto been effected by the successful employ- 
ment of liquefied gases boiling at lower and lower 
points on the seale. But the final decrement of heat 
has been won by the cooling effect due to the rapid 
evaporation of the product itself. The new apparatus 
dispenses with the use of these intermediate cooling 
agents and relies entirely upon initial compression by 
powerful engines and subsequent partial expansiou of 
the compressed air under carefully regulated condi- 
tions. 

Most people probably have seen at one time or 
another the familiar lecture room experiment of forc- 
ing a piston suddenly down a cylinder, and showing 
the ignition of a secrap of touch paper by the heat thus 
produced, If, while the compression is maintained, 
the cylinder and its contained air be cooled to the 
original temperature, then, on suddenly withdrawing 
the piston and allowing the air to regain its original 
volume, there will be a fall of temperature correspond- 
ing to the rise on compression. If now the cooled air 
could be used to reduce the temperature of a second 
quantity of air before expansion, it is evident that, 





B 


























yn pon 


H=-RR VD | 


The latter end of the “aerial” wheel is not cer- 
tainly known, but tradition has it that its inventor | 
was much laughed at. Six years after the date of his | 
pneumatic tire patent, Thomson’s name appeared in 
the catalogue of the Great Exhibition of London, in 
connection with an invalid chair, of which “the 
wheel (in addition to an iron tire) is shod with a solid 
band of vuleanized India rubber, suid to be as durable 
asiron.” As late as 1868 all the scientific journals in 
Europe were describing Thomson’s solid India rubber 
tires (five inches thick) for traction engines for com- 
mon roads. 

It is probable that John Boyd Dunlop, now in the 
enjoyment of fame and fortune as the result of experi- 
menting with air tires on his young son’s tricycle, had 
never heard, when he applied for his first patent, of 
the pioneer inventor in this field. It is not impossible, 
however, that the impending litigation over the Dun- 
lop patents may lead to a judicial decision somewhere 
that the essential features of the latter were embodied 
in Thomson’s patent of 1845.—India Rubber World. 
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A Storage Battery Lighting Plant for a 
Residence. 

The Electric Review states that the Electric Storage 
Battery Company, of Philadelphia, has recently clos- 
ed a contract for a complete electric lighting plant for 
Mr. Frank Thomson, vice-president of the Pennsyl- 
vania Railroad Company. The plant consists of an 
Otto gasoline engine, capable of giving 26 actual horse 
power. The engine is belted to a four-pole shunt- 
wound dynamo having a capacity of 20 kilowatts. 

The storage battery consists of 60 chloride accumula- 
tor elements in lead-lined tanks. These cells have a 
capacity of 1,000 ampere hours at a 10 hour discharge 
rate, but provision is made in the lead-lined tanks to 








Evidently our pioneer inventor had given much 





double the number of plates, thereby increasing the 
capacity to 2,000 ampere hours. The power house and 


starting from a lower point than the first batch, the 
second would on expansion reach a lower point. This 
is the principle of the new liquid air apparatus. A 
powerful engine compresses air, which is cooled as far 
as possible by ordinary refrigerating methods, and 
passed into a spirally coiled pipe, over 100 yards long. 
This pipe is inclosed in a second spiral. By means of 
a throttle valve at the end of the inner spiral a cer- 
tain proportion of the compressed air is allowed to ex- 
pand in the space between it and the outer pipe. Thus 
the stream of compressed air from the pump is cooled 
by that portion which has been allowed to expand, 
and arrives at the throttle valve in a colder state than 
the portion that preceded it. Consequently it reaches 
a still lower temperature on expansion, cooling yet 
more powerfully the advancing stream in the inner 
tube. By carrying this cumulative cooling effect suf- 
ficiently far the circulating air is at last brought down 
to its critical point and liquefies, after which a continu- 
ous stream of liquid air is merely a question of engine 
power. It is impossible without the aid of diagrams 
to explain clearly how the continuity of the process is 
maintained, but the cycle of vperations can be readily 
apprehended. There is compression, expansion in a 
closed chamber, and utilization of the cold thus pro- 
duced to repeat the cycle from a lower initial tem- 
perature. 

The inventor, Herr Linde, who is a man of great ex- 
perience in refrigerating machinery and methods, be- 
lieves that a large demand will shortly arise for this 
most powerful of all refrigerators. In the meantime 
his apparatus produces with the greatest ease a sub- 
stance for which there is already a large industrial de- 
mand—oxygen gas. During the process just described 
the air becomes steadily richer in oxygen until that 
gas forms some 70 per cent of the product. This rela- 
tively pure oxygen is sufficiently good for certain pur- 
poses, and it may be further purified from nitrogen if 
desired. The price of oxygen gas thus obtained com- 
pares favorably in respect of cost with that produced 
by the methods now in use. It would have been grati- 
fying to have been able to announce that this com- 
mercial application of recent scientific ideas, so closely 
associated with the Royal Institution, had been made 
in England. But, unfortunately, in this, as in so many 
other cases, it has been “made in Germany,” where 
there is at present far more alertness and a far higher 
standard of technical knowledge than among ovur- 
selves. It is obvious from what has been said that 
this process is an affair of engineering far more than 
of chemistry. This remark applies to many of the 
most important and lucrative manufacturing processes 
of the day, and, unhappily, engineering chemistry, or 
chemical engineering, is just one of the things in 





which the Germans are conspicuously superior.—Lon- 
don Times, 
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Orchestral Women, 

It is quite true that an occasional and very excep- 
tional woman has been known to make a fair soloist 
on brass and wood wind instruments, and by dint of 
searching as many wowen might be discovered in a 
generation as might be trained to handle the brass and 
wood wind sections in an orchestra, but the same argu- 
ment will apply to them as to their sisters of the fiddle. 
It is one thing to be able to perform a solo well and 
quite another to sustain a position in an orchestra. To 
appear before the public for twenty to thirty minutes 
incidentally and play a sonata and concerto is no test 
whatever of the capacity to work steadily in an orches- 
tra from two to three hours at astretch, attention con- 
centrated on a conductor’s desk, and this point of a per- 
formance having been reached through months of 
arduous rehearsal. The most capable and intelligent 
of women can never become factors in an orchestra 
of any serious aims for this reason. 

It boots little to argue the question of feminine 
capacity to handle one instrument better or worse than 
the other. Taking it for granted that woman could 
accomplish as good results with every other instrument 
of the orchestra as she can with the violin, her physi- 
eal incapacity to endure the strain of four or five hours 
a day rehearsal, followed by the prolonged tax of pub- 
lie performances, will bar her against possible compe- 
tition with male performers. She may learn to play 
the trombone if she please just as well as the fiddle, 
but she will never arrive at playing it in an orchestra 
throughout works of any special moment, which have 
demanded consistent and protracted labor for their 
study. The female violinist who laudably divides 
honors with her male brethren is well equipped tech- 
nically for a good position in an orchestra. There are 
dozens of young women who play well enough for an 
orchestral place. But even were a mixed orchestra of 
men and women together a condition probable enough 
to consider, about how many works of novelty and 
magnitude in a year would the ordinary woman find 
herself physically equipped to carry through rehearsal ? 
Not more thana third, probably, of what men are able 
todo. Women for solo work can increase their reper- 
toire by degrees of their own arbitration, rehearsing 
how and when they please, but the grinding tax of re- 
hearsals with an orchestra which undertakes the pro- 
duction of several weighty novelties each season, to- 
gether with keeping in the best order a long list of 
standard works, would send her physical forces com- 
pletely to the wall.—Musical Courier (South Africa). 
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The Defender’s Bronze, 

We have received a sample of the bronze plates of 
which the under-water portion of the hull was formed, 
and we are confirmed in our opinion that her victory 
was due to the resourcefulness and originality of her 
builder, who, casting aside the traditions of boat 
building, boldly adopted the best material he couid 
find. The plate before us is of Parsons manganese 
bronze, and bas a guaranteed tensile strength of 34 to 
36 tons per square inch, with an elongation of 27!¢ per 
cent in 8 inches. It was rolled at Olney, Philadelphia, 
by the Parsons Manganese Bronze and Copper Com- 
pany, and is remarkable for the splendidly smooth 
surface which it carries, the result of special treatment 
in the rolling mill. The metal has a mottled surface, 
somewhat like that of the calf leather in which books 
were once bound, and is so bright that it is possible to 
see one’s face in it, although, of course, not very dis- 
tinctly. The same material was brought to the no- 
tice of the designer of the Valkyrie before she was 
built, but was not adopted by him. Possibly the 
question of expense had something to do with his 
decision, but the America Cup is not to be won by 
the exercise of economy.—Engineering. 
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The Electric Locomotive of the 
Ohio Railroad, 
A test made on October 6 has added a new record to 
a list of remarkable performances of this locomotive. 
The character of the performance is heightened by the 
fact that the train which it moved measured over 1,800 
feet in length and weighed about 1,900 tons and was 
started from rest in the tunnel. It consisted of a 
north-bound freight train of 28 loaded cars and two 
locomotives coupled to a local freight of 15 loaded cars 
and one locomotive. In starting it is said that not a 
sputter, spark or slip of the wheel occurred, and the 
train moved with the same precision as if the cireum- 
stances had been of the ordinary character. The draw- 
bar pull of 60.000 pounds is given as the record in this 
ease. The train was quickly brought to a speed of 12 
miles an hour and pulled through the tunnel without 
difficulty with the locomotive continuously exerting a 
drawbar pull of 40,000 pounds. 


0 


At the recent election in the State of New York the 
people voted in favor of the proposition to expend nine 
mnillions of dollars toward the improvement of the Erie 
and other canals. This canal, it will be remembered, 
connects the waters of the great lakes with the Hud- 
son River at Albany, and so on to the Atlantic Ocean. 
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A Method of Stereoscopic Projection, 
BY BE. W. SCRIPTURE, YALE UNIVERSITY. 

Exhibitors of lantern views have often made at- 
tempts at relief effects on the screen. Such attempts 
necessarily fall short of true relief on arzount of the 
neglect of the fundamental fact of birocular vision, 
namely, that two slightly different views must reach 
the two eyes separately. No manipulation of the 
lanterns or the screen can get around this psychologi- 
cal law. 

Having promised to deliver a public lecture on bin- 
ocular vision, it occurred to me that unless I could 
show actual pictures in relief to the audience, the lec- 
ture would be folly of the worst kind. Toescape from 
the quandary I sought a method of stereoscopic pro- 
jection and found it. 

In the firet place it is necessary to be able to present 
pictures to the two eyes separately. Spectacles of 
colored glass, with a particular red for the left eye and 
a particular green for the right eye, can be arranged 
so that green light of a definite color cannot get into 
the left eye and red light of a definite color cannot get 
into the right eye, whereas each can get to the eye 
having a glass of the same color. 

In the next place it is necessary to present the pic- 
tures in the aforesaid green and red lights. This is 
done by using two lanterns, one throwing green light 
and the other red light. 

In preparing for an exhibition various details must 
be attended to. The colored glasses are made from 
the standard red and green glass used by railways. 
When a piece of red is placed over a piece of green, no 
light ought to get through. The faint brown light 
that actually does get through has no appreciable 
effect. This is the way in which I test the glasses. I 


first select several squares of red and several squares | the brain. 


of green that together permit only a faint light to go 
through them. This eliminates a very disturbing kind 
of glass made for railways by some manufacturers. 
To the eye it differs very little from a true red, but it 
lets nearly all the green rays through. Then frow the 
red squares I reject all that are too deep in color; 
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The possibilities of this method in combination with 
the strobo stereoscopic pictures, such as are used in 
Edison’s kinetoscope, are limitless, By proper arrange- 
ments the two sets of pictures of the kinetoscope might 
be projected in two colors to the same spot on the 
screen. They would be separated by the colored spee- 
tacles and would be seen as real objects. By project- 
ing life sized pictures on a screen in front of a theater 
stage a whole play might be given, apparently on a 
real stage. As long as the spectacles ure kept on, the 
audience could not tell the difference from an actual 
stage except for the lack of color. Edison, dreaming 
of such a possibility, believes that in coming years, 
with the aid of the phonograph, “ grand opera can be 
given at the Metropolitan Opera House at New York 
without any material change from the original and 
with artists and musicians long since dead.” There is 
no possibility, however, of the relief effect being ac- 
complished unless the two pictures arc gotten to. the 
two eyes separately by some such method as I have 
described. 

There is finally one very important application for 
my stereoscopic method. With very large ciasses the 
details of scientific apparatus are invisible to all ex- 
cept a few. The asual remedy is to throw a photo- 
graph on the screen. Being a flat view, the student 
cannot understand it and cannot become interested in 
it so well as if he viewed the real thing 

Suppose, for example, the lesson is on the graphic 
method of recording time. The instructor sets up the 
chronograph, etc., and takes a stereoscopie view. The 
stereoscopic slides are made and projected. Each 
student then sees by my method an apparently real 
cbronograph, 10 to 20 feet long. 

Or suppose the lesson is on the general anatomy of 
Various dissections and preparations are 
made and photographed stereoscopically. The stu- 
dents can then see actual solid brain preparations, 20 
feet in diameter. As the size of the human brain makes 
efficient instruction impossible to classes of more than 
twenty students, the gain is evident. 

For the benefit of persons interested in psychology, 











otherwise the light of the lantern is so much weakened 
as to be scarce visible to the audience. Finally, for 
lime-light lanterns, I select a very light (thin) red 
square and a moderately dark (thick) green one, and 
for electric lanterns a light red one and a very dark 
green one. These squares are inserted behind the slide 


I have gotten up two sets of ten views each which 
illustrate the laws of binocular or stereoscopic vision. 


, With the lime light these can be made plain to audi- 


ences or classes of 200 persons; with the electric light, 


‘to an unlimited number. 


My particular interest in the stereoscopic method 


earriers and in front of the condensers. The green lies, of course, in its pedagogical applications ; but it is 


square sometimes cracks from the heat; therefore sev- 
eral should be kept ready. 

In regard to the spectacles, I adopt the following 
procedure : For economy’s sake I use merely two pieces 
of glass about one inch square, held before the eyes 
with the two hands. Eyeglasses with the two glasses 
ean be obtained for about $13 per hundred, spectacles 
for about $15. By a little maneuvering the plain 
colored squares can be obtained for about $1 per 
thousand. The ‘“‘maneuvering” consists in buying 
refuse chips where railway signals are being made. 
An understanding with the glass ¢utter will cause bim 
to throw into one keg all the green chips and into 





easy to foresee what it might do in the hands of a popu- 
lar lecturer. 





The Latest French Battleship. 

The Charlemagne, which embodies the latest ideas 
of the French naval experts, presents many points of 
novelty over the existing ironclads of that nation 
The main battery, which consists of four 11°81 inch 
guns, is placed in two 15%4 incb plated turrets, arranged 
as in our own Indiana on the fore and aft center line. 
The French custom of late years has been to place the 
large guns in four separate barbettes, arranged one on 
each beam, one forward and one aft. The Indiana 


another all the thin red chips, These are afterward | system is less costly, lighter, and more convenient for 


cut into small pieces. The red pieces must be sorted, | the serving of ammunition in time of battle. 


The 


A sheet of green is supported on two blocks above a protection of the Charlemagne consists of a 15% inch - 


white surface; the red pieces are scattered over it, and 


all which let through the green light (the peculiar red | 


referred to) and all that are very dark are rejected. 


Frcem the stereoscopic negative two lantern slides are , 


made, one from each half. The picture intended for the 
right eye is placed in the green lantern, that for the 


left eye in the red lantern. Both are thrown together 


on the sereen. When the spectacles are held before 
the eyes, the image for the right eye is selected by the 


belt that reaches 20 inches above the water line, above 
which is a 3 inch belt that is 8 feet wide, for tie 
greater part of the ship’s length, and is increased in 
width at the bows asa protection against end-on fire. 
She is relatively longer than her predecessor, being 
885 feet in length, and her beam is less—671¢ feet as 
against 73 feet. 

This increased fineness in her lines will aid in secur- 
ing the 18 knot speed that is anticipated. She will 


green glass and that for the left eye by the red glass. | have three independent sets of engines driving three 


The two pictures thus reach the eyes and the brain 
separately. The result is an actual relief. 

The relief appears just as real as a real object; this 
is necessarily the case. For example, in looking at the 
room in which you sit each of your two eyes receives a 
different picture, as can be proved by closing one eye 
atatime. When twosuch views are projected on the 
screen and are then gotten to the eyes separately, the 





result must be exactly the same as before—the relief | 
must be just the same as if the room were actually | 
With one exception, however, the pictures seen | 


by my method appear in lights and shades, the colors | 
|an ordinary-looking clock is a large gong bung on poles, 


seen. 


being lost. 


This reality of the pictures cannot be understood by 
persons who have only seen pictures in the stereoscope. 


There the result is a minute relief model. A like effect 


happens by my method when the screen is too small | 


for life size. A view of the Brooklyn Bridge, for ex- 
ample, appears like a model. Bnt when the pictures 
are life size, the observer finds it hard to believe that, 





separate propellers, a system that has proved a great 
success in our own Minneapolis and Columbia, The 
sevondary armament consists of ten 54 inch quick fire 
guns, six 3% inch quick fire guns, sixteen 1°85 inch and 
eighteen 1°45 inch guns, 
em ee 
A Mechanical Horror, 

Machinery is a monthly journal nublished at Johan- 
nesberg, South Africa. In the October number just 
received is an account of a most remarkable clock be- 
longing to a Hindu prince, which the editor thinks the 
strangest piece of machinery in India. Near the dial of 





while underneath, scattered on the ground, is a pile of 
artificial haman skulls, ribs, legs, and arma, the whole 
number of bones in the pile being equal to the number 
of bones in twelve human skeletons. When the hands 
of the clock indicate the hour of 1, the number of bones 
needed to form a complete human skeleton come to- 
gether with a snap; by some mechanical contrivance 


for example, he cannot actually advance along the | the skeleton springs up, seizes a mallet, and walking 


shaded roadway before him or step into the boat wait- 
ing on the shore, or pat the dog that greets him, etc. 
The things he sees are, apparently, real objects. 

The method is, as far as I am concerned, original. It ! 





up to the gong, strikes one blow. This finished, it re- 
turns to the pile and again falls to pieces. Whon 
2 o'clock, two skeletons get up, and strike, while at the 
hours of noon and midnight the entire heap springs up 





is also, as far as I can learn, new, although it seems in the shape of twelve skeletons, and strikes, each one 
hard to believe that such a simple principle has not lafter the other, a blow on the gong, and then fall to 
already been discovered a dozen times over. pieces, as before. 
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THE WAR SHIP TEXAS. 

The United States second-class battle ship Texas was 
authorized by Congress in August, 1886. The designs 
were furnished by William Jobn, of the Barrow Ship 
Building Works, but they were afterward considerably 
modified. It was built by the government at the Nor- 
folk Navy Yard, and was launched June 28, 1892. 

The Texas is a twin screw, steel armored vessel of 
6,335 tons normal displacement. She is driven by two 
sets of triple expansion engines capable of developing 
5,800 horse power with natural draught and 8,600 horse 
power with forced draught. The vessel is 290 feet in 
length and the beam is 64 feet Linch. It has a mean 
draught of 22 feet 6 inches and carries about 950 tons 
of coal. The main armament consists of two 12 inch 
breech-loading guns, each weighing 464¢ tons, mounted 
in two turrets, one on either side of the forward deck. 
A secondary battery consists of four 6 pounder and 
four 8 pounder rapid-firing 
guns, with four 47 mm. 
Hotchkiss guns. All of 
these are mounted on the 
gun deck, with a 1‘¢ inch 
therm, 
There are besides two Gat- 
ling guns and two 
Hotchkiss guns mounted 
on the bridge. The wmili- 
tary tops and the flying 
bridge are provided with 


plating to protect 


37 mma, 


similar equipments. 

The turrets are armored 
with 12 inches of steel and 
their bases are inclosed by 
a diagova! redoubt armor- 
ed with 12inch steel plates, 
which serve to protect the 
hydraulic machinery used 
for operating the gune and 
the smoke pipe casings, 
The boilers engines 
are protected by a nickel- 
steel belt of armor 12 inches 
thick, extending 2 feet 
above the designed water 
line and 444 feet below it, 


and 


having a length of 116 feet. 
There is a protective deck 





On the weekly inspection of the double bottoms of 
the Texas, on November 8, it was found that while no 
outward appearance gave evidence of a strain, some of 
the fraines had become distorted apparently from the 
settling of the hull. Further examination showed that 
the cement was cracked in twenty or more sections 
along the ship’s keel, that some of the plates had 
buckled from an inch to an inch and a half and the 
joints of the main drain and suction pipes had become 
strained. Water was at once let into the dock to de- 
crease the strain on the vessel. The accident was said 
to have occurred to the Texas iu a similar manner to 
that which happened to the Columbia when in the 
dry dock at Southampton, England. The exact cause 
of the accident will be determined by an official in- 
vestigation. It has been intimated that in entering 
the dry dock the keel of the Texas had come in con- 
tact with the sill of the dock and that in so doing some 








ing epidemic. In spite of their best directed efforts it 
continued to increase and to appear in new localities. 
Although soon eradicated from Iwilei, where the first 
cases arose, four other centers of infection had been 
created. From one of these seventeen cases were 
taken, when the hamlet, somewhat isolated, was de- 
stroyed and the people removed. The cause of the 
failure of preventive measures became clear. Of the 
earlier sixty two cases, thirty-one were not reported to 
the health authorities until near death or after death. 
The more debased class of natives, among whom the 
disease chiefly prevailed, were in bondage to their 
witeh doctors and dared not receive the aid of foreign 
physicians, who, as they were taught, were seeking to 
poison them. Under existing provisions it was impos- 
sible to get cholera cases reported in time to isolate 
exposed persons before they had scattered, or to make 
the necessary disinfection of the premises and excreta, 
or to disinfect or destroy 
clothing before it had been 
earried off or washed in 
neighboring streams, It 
made all the difference 
between suppression and 
wide conveyance of infec- 
tion whether the officers 
heard of a case within six 
hours or not until twenty- 
four. 

No amount of police vig- 
ilance or activity could 
reach this difficulty. Na- 
tive superstition and pre- 
judice erected itself as a 
fatal obstacle. In : this 
strait a measure was de- 
vised which conquered the 
obstruction; it was a se- 
vere and despotic one, 
creating a strong and close 
guardianship over the 
persons and dwellings of 
every man, woman, and 
child in the city and dis- 
trict of Honolulu. The 
city was divided into 
twenty-one districts under 
chief inspectors, and these 
into 251 sections, each in 





built of 12 inch steel above 
the armor belt. The hail 
of the Texas is built on the 
cellular system and is con- 
structed throughout of 
steel. A bottom 
extends under the engines, 
boilers and magazines and 
is divided into numerous 
watertight compartments 
by longitudinal and trans- 
verse There 
are in all 129 of these com- 


double 


partitions. 


partments, and all are con- 
nected to steam and hand 
pumps by extensive 
drainage system 

It will be seen, therefore, 
that in the case of accident 
from rams or torpedoes, it 


an 





will be practically impossi- 
ble for the Texas to 
sunk. The boilersand en- 
gines ure placed in water- 


be 


tight compartments 

The lighted 
througbout elee 
tricity 
powerful 
lights. 
as a flagship and will be 
supplied with 368 officers 
The machinery 


ship is 

with 
and ecnrries 
electric search 
She is to be used 


two 


and men 


for the Texas has been 
built by the Richmond Lo- 
eomotive and Machine 








THE BATTLE SHIP TEXAS, BROOKLYN DRY DOCK. 


charge of a sub-inspector, 
who twice a day visited 
every dwelling, and saw, 
or positively learned the 
condition of, every person 
belonging on the premises, 
These inspectors, if they 
saw reason, entered every 
room and examined every 
corner of the premises. 
Wealthy and well-to-do 
people cheerfully submit- 
ted to this invasion of pri- 
vacy, for the sake of con- 
quering the pestilonce 
which threatened; there 
was, indeed, no resistance 
to it. This organized in- 
spection went into opera- 
tion on September \, and 
lasted for fifteen days, al- 
though it had stamped 
out the epidemic in ten 
days. After it began, only 
four out of twenty-three 
eases failed to be prompt- 
ly reported and thorongh- 
ly eared for in good time. 
In five days the cases had 
declined from seven to 
three a day, and in a week 
to an average of one a 
day. 

The inspectors and sub- 
inspectors all worked very 





Works, of Richmond, Va. There has been consider-| of her frames had been strained. The great weight of | faithfully and without pay. The same was true of a 
able criticism on the construction of the vessel, and in | the ship pressing upon the weakened frame asit rested | sanitary committee of ten leading gentiemen to whom 
the opinion of many experts she is structurally weak ;| on the keel block had developed a‘strain which was | they reported, wholabored night and day in aid of the 


when the boilers were first filled, the weight of the 
water breaking the saddles which sapported the boil- 
ers, and a bed plate of her auxiliary engine broke 
during the dock trial at Norfolk, the accident being 


only relieved by the admittance of water into the dock. 
So far as details are concerned, extreme reticence has 
been maintained both at the Navy Department and in 
the Brooklyn Navy Yard. Onor illustrations give a 


caused, it was asserted, by the excessive flexibility of | view of the battle ship and also a view of the ship in 


the hull The Texas arrived at the port of New York 
from the Norfolk Navy Yard on October 28, and was 
taken to the Brooklyn Navy Yard a few days later. It 
was then found necessary to dock the ship, which had 


been continoously in the water since her armor, en-| 
| . 
| by Rey. Dr. Sereno Bishop, shows how perfectly con- 


gines, and armament were added. It was feared that 


the dry dock at the navy yard, where the accident oc- 


curred. 


i + Ge 


How Cholera Was Suppressed in Honolula,. 


An article in a recent number of the Independent, 


the dock at the Norfolk Navy Yard would prove in-|trollable this fearful disease is when intelligent meas- 


adequate for the safe dry docking of the vessel, so it 
was decided to put her in the timber dry dock in Brook- 
lyn, where it was thought the tide was of sufficient 
height to safely float the vessel over the sill of the dock. 





ares for its suppression are employed. 
For three weeks the board of health, ably sup- 


| ported by the capable citizens and physicians, labored 
‘with the utmost energy and skill to subdue the grow- 


? 


|board of health. 





In the infected districts inspectors 
had to use great vigilance. The determination was 
very strong to evade discovery. The deluded people 
thought it a matter of life and death. Tobe taken to 
the cholera hospital was certain death. 

It is proba le that a majority of the cases were per- 
sons of unsound health, belonging to the lower class of 
natives. We are made to realize what we had only re- 
motely heard of, that Asiatic cholera is a disease of ter- 
rific malignancy and most rapid fatality. Happily, it 
is perhaps the most easily prevented of all the commnu- 
nicable diseases by well directed isolation and disinfee- 
tion. It is not transported in the air and seldom is 
given by actual contact, if precautions of cleansing are 
used. Asa rule, the germs enter the mouth directly in 
food or drink, and boiling heat destroys those germs. 
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THE AMERICAN SURETY BUILDING. 

This imposing edifice, which stands on the corner of 
Pine Street and Broadway, is rapidly nearing com- 
pletion, and it will be ready for occupation some time 
before the close of the year. With a total height from 
curbstone to coping of 314 feet, it can claim to be the 
loftiest inhabited building in the world. The Masonic 
building in Chicago is also over one bundred yards 
in height, if we reckon the roof stories; but the 
Surety building presents a finer architectural effect, 


owing to the fact that its front rises in a perpendicular | 


line from the sidewalk to the massive top coping, above 





which there are no inharmonious roof lines project- | 


ing, to spoil the general symmetry of its appearance. 
The base line measures 84 feet 8 inches on Broadway, 


and 85 feet 6 inches on Pine Street, making a propor- | 


tion of base tu height of about 1to 4. Strictly speak- 
ing, the Surety building is a colossal tower. 


is furnished with iron shutters. It would have been 
better if the next ten stories had been so fitted. It is 
just here, if anywhere, that this fine building is vul- 
nerable. The fire from the south side of Bleecker 
Street swept in through the windows of the Manhat- 
tan building, across the street. [ron shutters are un- 
sightly, but they may prove the salvation of the build- 
ing that carries them. The next best protection would 
be the furnishing of each window with asbestos curtains, 
such as are used between stage and auditorium in the 
theaters. 

The Surety building carries 50,000 gallons of water 
for fire purposes stored in two large tanks; one on the 
twenty-first and one on the tenth story. Each floor 
is provided with 2'¢ inch portable bose. 

There is one feature of the construction that is inter- | 
esting, as showing how in these days the architect and | 
the engineer are merging into one. The great bend- 


brated with great eclat. 


The Centenary of the Institute of France. 
The centennial of the Institute of France was cele- 
On the first day, November 
23, a religious service was held in St. Germain des 
Prés in memory of all members of the Institute de- 


ceased since its foundation, by Monseigneur Perraud, 


Bishop of Autun, a member of the Académie Fran- 
gaise, and a very distinguished writer and philosopher. 
On the next day (Thursday, 24th) a general meeting 
was held in the large hemicycle of the new Sorbonne. 
so splendily decorated by the paintings of Puvie dé 
Chavanues. The President of the French Republic 
was present with such ministers as were not profes- 
sionally detained at the Chambre des Députés. 

In the morning a short reception took place at the 
Elysée, where the President of the republic received 
the foreign members of the Institute. The foreign as- 
sociates and correspondents to the number of fifty-five 


It is a skeleton frame structure; the outer walls|ing strains that are set up in the framework of the | were presented to President Faure by the office bearers 


being of brick, faced with dressed gray granite. The | building by the wind pressure necessitate the intro-|of their respective academies. 


architectural treatment of 


The 
them and 
conversation 


President wel 
held 
with 


comed a 


short 





the exterior is carried out 
on a bold and massive 
scale, the cornices being 
deep and heavy; and the 
bald, blank effect, which 
one would naturally expect 
in walls vf this height, is 
altogether wanting. This 
isin a large measure due, 
we think, to the depth of 
the windows, resulting 
from the great thickness 
of the walls, which ranges 
from four feet in the lower 
one hundred feet of the 
building to two feet six 
inches at the top. A\l- 
though covering an area 
only 85 feet square, the 
building contains over 400 
rooms. They open into a 
ventral landing, through 
which pass the six eleva- 
tors and a spiral stairway. 

The roof is flat, and af- 
fords a promenade that is 
certainly unique. Lean- 
ing against the great gra- 
nite blocks that form the 
coping, one can enjoy at 
leisure a panorama of rare 
interest and beauty; and 
it is certainly a novel sen- 
sation to look down upon 
the cross of Trinity steeple 
and the towers of Brook- 
lyn Bridge. 

By the courtesy of Mr. 
Bruce Price, the archi- 
tect, we are enabled to 
present the chief details of 
the fireproof construction, 
as carried out in this 
building. 

The interior columns are 
all protected with a thick- 
ness of 3¢ inches of fire- 
orick ‘“‘furring” and by 
the marble finish, The 
flooring is carried on 15 
inch I beams, bet ween 
which a flooring of 10 inch 
fireproof blocks is built. 
The blocks that are placed 
next the I beams have a 
thick flange that projects 
down and under the base 
of the beam, the two 
flanges meeting at the cen- 
ter of the base and com- 
pletely covering it in. Below this is the ceiling plaster. 
Above the fireproof blocks are laid the 4 inch joists 
that carry the flooring, and the space between these 
is filled in with a special filling known as “‘ash con- 
erete.” This construction provides a solid floor of in- 
combustible, non-conducting material that is 17 inches 
in thickness. 

Throughout the whole building there is not a square 
inch of the steel framework that is exposed to the ac- 
tion of fire. 

In regard to the risk of fire from the adjacent build- 
ings, it was thought best to assume that the Schermer- 
horn building, though it is constructed as a first-class 
fireproof structure, might be the victim of a conflagra- 
tion. Accordingly the walls on the south and east 
sides, which are adjacent to the Schermerhorn, are 
built up solid and 4 feet in thickness to a height of 
over 100 feet, the latter building being 110 feet high. 
This provides a protection of 2 feet of walling on the 
outside of the main colamns—an amount that would 
give ample protection against the hottest fire. 

The first line of windows above the adjacent building 





THE NEW SURETY BUILDING, NEW YORK. 





duction of a system of lateral bracing. Every other 
story is stiffened in this way with diagonal ties and 
braces, which form a complete lateral truss across the 
width of the building in each direction. 


-— 
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Powerful Dredge for the Mississippi Biver. 
The Mississippi River Commission are the owners Jf 
the largest dredge in the world. The bull is 46 ‘eet in 
beam by 140 feet in length. There ar six diggers, 
which operate at the mouth of the intake of the suc- 
tion pumps, and serve to loosen and break up the bed 
of the river sufficiently for the solid matter, sand, 





mud, gravel and so forth, to be drawn up and carried 
off by the discharge pipes. The pumping engines are; 
of 1,200 horse power. The pumping capacity is 6,000,000 
gallons of water an hour; and it is estimated that the 
dredge can bandle twenty-seven cubic yards of sand 
inone minute. A good idea of its capacity for work | 
can be gained from the statement of the New York | 
Herald that “if it were possible to float it in New 
York’s main thoroughfare, the Broad way tunnel could 
be dug at the rate of a mile and a half a month.” 


each, 

In the evening a banquet 
took place at the Hotel 
Continental. Two hun- 
dred and fiity members 
were present. After two 
short “after-dinner’ 
speeches by M. 





Ambroise 
Thomas and M. Poincaré, 
M. Max Muller, acting as 
spokesman for all the for 
eign members and asso- 
ciates, proposed the health 
the Institute, “ which, 
remains unaltered 
its re- 


of 
alone, 
and immovable in 
nowp and glory, while so 
many things have changed 
during this century,” in 
very excellent terms. Most 
happily inspired was Lord 
Kelvin in bis address, The 
very and sympa- 
thetic expression which the 
Royal Society to 
feelings in its address to 


cordial 


gave its 





the Institute was re- 
ceived with much satisfac 
tion, and the few words 
which ¢losed the orator’s 
speech went to the heart 
of all Frenchwen: ‘ Per 
sonally, 1 cannot express 


bow much I appreciate the 
great honor you have done 


me in. electing me among 


the associates of the In 
stitute. But 1 owe to 
France an even greater 
debt. She has been, truly, 


the alma mater of my sci 
entific youth, and has in- 


spired my admiration for 


= 
| 
| 


the beauty of science, 
which during my whole 
life has kept me chained 


in her service. It was La- 
place who initiated me in 
to celestial mechanics, and 
»a few years later the ven- 
erable Biot led me by the 
hand and introduced me 
to 
To Regnault and Liouville 
Ishatleternally be grateful 


for their kindness toward 


tegnault’s laboratory. 


me, and for the solid teach 
ing they gave me, in 1849, 
on experimental 
and mathematics. M. President of the Institate, gentie- 
men, I thank vou with all my heart. From what I 
have said, you will understand why I consider: 
perfect gratefulness France as the almia mater of my 
scientific life.’ Great applause followed his speech. 
The 25th was devoted to an afternoon in the ThéAtre 
Fran¢ais ; 


physics 


with 


in the evening a reception was held at the 
Elysée by the President. The last day was a visit to 
the magnificent residence of Chantilly, te the Due 
d’Aumale, by special train, carrving 239 members, and 
at Chantilly eleven large vehicles transported the 
whole assembly to the chateau, through part of the 
woods, the race course, and the stables. The duke, 
who had hardly recovered from an attack of gout, had 
to receive his guests sitting in a roiling chair, and re- 
ceived then most cordiaily. The afternoon was de- 
voted to inspection of the itself, which 
has been splendidly enlarged and embellished by the 
present proprietor, and to the surrounding grounds. 
The whole of Chantilly and of its contents bas been 
bequeathed by the duke to the Institute. This repre- 
sents nearly $10,000,000. 


residence 
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EKarthwerms, 
BY ©. F. MAR®HALL, M.D., B.8C., F.R.C.8. 

The common earthworm, despised by man and heed- 
lesslv trodden under foot, fulfills a part in nature that 
would seem incredible but for the facts revealed by 
the patient and long-continued researches of Darwin. 
“ Worms,” says Darwin, “have played a more im- 
portant part in the history of the world than most 
persons would at first suppose.” Let us follow Dar- 
win, and see bow this apparently insignificant crea- 
ture has changed the face of nature. We will first 
consider the habits and mode of life of the earth- 
As every one kuows, the worms live in burrows 
in the superficial layer of the ground. They can live 
anywhere in a layer of earth, provided it retains 
moisture, dry air being fatal to them. They can, on 
the other hand, exist submerged in water for several 
months. They live chiefly in the superficial mould less | 
than a foot below the surface, but in long-continued | 
dry weather and in very cold seasons they may burrow 
to a depth of eight The burrows are lined by a 
thin layer of earth, voided by the worms, and end in 
sinall chambers in which they can tarn round. 

The burrows are formed partly by pushing away the 
earth. bat chiefly by the earth beingswallowed. Large 
quantities of earth are swallowed by the worms for the 
suke of the decomposing vegetable matter contained 
in it, on which they feed. The earth thus swallowed | 
spiral beaps, forming the worm castings. | 

worm obtains food and at the onano} 


wortn., 


feet. 





is voided in 
In this case the 
time execavates its burrows, 

In addition to the food thus obtained, half decayed 
leaves are dragged into the burrows, mainly for food, 
but also to plug the mouths of the burrows for the 
sake of protection. Worms are also fond of meat, es- 
pecially fat; they will also eat the dead bodies of their 
relatives. They are nocturnal in habit, remaining, az 
a rule, in the barrows daring the day and coming out 
to feed at night. 

The leaves dragged into the burrows are moistened 
by a fluid secreted by the worm, of a digestive nature, 
and the food is thus partly digested before being swal 
lowed. The digestive fluid of the earthworm resem- 
bles the pancreatic juice of bigher animals, and only | 
acts when alkaline. Various acids are produced by 
decaving vegetable matter, and similar changes occur 
in the leaves swallowed by worms. Now if some of 
this acid was not neutralized, digestion could not take 
place, because the digestive fluid is alkaline. This is 
avoided by the action of some small glands, called the 

calciferous glands, opening into the alimentary canal 
These glands secrete carbonate of lime, which teu- 
tralizes the acids generated in the decaying leaves, 

The earthworm has no eyes, but is affected by strong 
light, if exposed to it for some time. It has no sense 
of hearing, but is sensitive to the vibrations of sound. 
The whole body is sensitive to touch. There appears 
to be some sense of smell, but this is limited to certain 
articles of food, which are discovered by the worm 
when buried in earth, in preference to other bodies 
not relished. The worm appears to have some degree 
of intelligence from the in which it draws the 
leaves into its burrows, always judging which is the 
best end to draw themin by. This is remarkable in 
an animal, being a degree of in- 
telligence not possessed by many animals of more 
complex organization. For instance, the ant can often 
be seen dragging objects along transversely, instead of 





way 


80 lowly organized 


™ 


taking them the easiest way. 

As we have seen, vast quantities of earth are contin- 
tally being passed through the bodies of worms and 
voided on the surface as castings. When it is stated 
that the number of worms in an acre of ordinary land 
suitable for them to live in is fifty-three thousand, we 
ean imagine the great effect which they must have on 
the soil. They in fact, continually plowing the 
land. At one part of the alimentary canal of the 
worm is a gizzard, or bard muscular organ, capable of 
grinding food into fine particles; it is this gizzard 
which is the main factor in tritarating the soil, and 
it is aided by emall stoves swallowed with the earth, 


are, 


which act as mill stones. 


fore the buntsman’s rifle. 


ten tons by weight, has been calculated in many 
places to be brought annually to the surface per acre, 
if only a small part of this flows down every inclined 
surface, or is blown by the wind repeatedly in one di- 
rection, it is easy to see that a great change may be 
produced in the surface of the land in the course of 
ages. 

In consequence of the immense amount of earth 
continually being trought to the surface by worms, it 
is not difficult to understand how objects, such as 





lions of domestic animals which afford the food supply 
to hundreds of millions of people in civilized coun- 
tries.—North American Review. 
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A Useful Principle in Invention. 

We recently quoted in these columns, says the 
Literary Digest, an energetic protest against the too 
prevalent idea that the inventor does his work by the 
aid of a sort of divine afflatus—a heaven-given special 
faculty denied to other mortals. The author maip- 





stones, rocks, ete., lying on the surface will in course 
of time become gradually buried in the ground. The 
worms, undermining the stones, bring up the earth to 
the surface, and so raise the ground round the edge 
of the stone till the latter sinks and is eventually buried 
in the soil, provided the soil is suitable for worms to 
live in. Darwin showed that in a field covered with 
flints of various sizes, the smaller ones disappeared in 
a few years, and in thirty years all had become buried, 
owing to the action of worms. 

Owing to the burial of stones and other objects by 
the action of worms, ancient monuments, portions of 
Roman villas and other objects of antiquity have been 
preserved. These have been gradually buried by the 
worms, and so preserved from the destructive effect 
of rain and wind. Many Roman remains were studied 
by Darwin, and traces of the action of worms found, 
to which action their preservation was mainly due. 
The sinking of the foundations of many old buildings 
is due to the action of worms, and no building is safe 
from this unless the foundations are laid lower than 
the level at which the worms can work, viz., about | 
eight feet below the surface. 

Another useful effect produced by worms is the 
preparation of the soil for the growth of seedlings. 
By their agency the soil is periodically sifted and ex- 
posed to the air, and in this way is able to retain 
moisture and absorb soluble substances of use for the 
nutrition of plants. 

Moreover, bones are buried by the castings and 
bronght within reach of the rvots of plants. 

The earthworm is thus seen to be one of the best 
examples which show how “great effects from little 
causes spring.” This unpleasant looking and slimy | 
animal, before the days of Darwin, was looked upon as 
an entirely useles screature, except as a bait for fish and 
as food for birds.—Knowledge. 
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Extermination of the Buffalo. 


The game of the West has rapidly d be- 
It is a fair mate that 
four million buffaloes were killed within the five years 
between 1874 and 1879, from what was known as the 
Southern herd, which roamed through northern Tex- 
as, the Indian Territory, Kansas, and Nebraska. Be- 
tween 1878 and 1883, the great Northern herd—quite as 
numerous—roaming through the Dakotas, Wyoming, 
and Montana, were destroyed in like manner. The 
hunters received on an average from - $2.50 to $3.50 
per hide, to be shipped out of the country and sold 
for leather making, belting, harness, and kindred 
purposes. Muny thousands of men were engaged in 


tained that aptness in invention can be fostered and 
trained in the mind like any other quality, and advo- 
cated a special educational course to thisend. Now 
comes Mr. Edward P. Thompson, who, in an article in 
the Journal of the Franklin Institute, entitled ** Re- 
versal in Invention,” points outa simple fact that may 
be of the greatest use to future inventors, as it certainly 
would have been to inventorsin the past. He reminds 
us that a large number of important devices may be 
sorted out into pairs, one of each pair being what he 
calls a “reversal” of the other. Thus the dynamo, 
which transforms mechanical into electric energy, on 
being reversed becomes the motor, which changes elec- 
tric energy back again into the mechanical form. Now 
if this principle of reversal bad only been recognized 
long ago, each of these pairs of inventions would have 
required but a single inventive act, instead of two en- 
tirely independent ones. Both the invention and its 
reversal would have been devised at once, instead of 
by different persons going through different trains of 
thought at widely different periods. We quote a few 
of Mr. Thompson’s illustrations of these ‘‘ reversed” 
inventions : 

“* At the time the microscope was invented the prin- 
ciple of reversal could have been applied by reasoning 
that, if a distant large object could be made to appear 
nearer, could not a near object be made to appear 
larger? Had this idea been created, the mechanical 
execution could have been carried oat by experiments 
with lenses of different convexities, concavities, and 
numbers, 

“A reversal of the telephone, which causes distant 
sounds to appear near, would be a microphone, but the 
present instrument is improperly named, as it does not 
enlarge but simply creates a sound. When first in- 
vented its wonderfal power was spoken of as making 
the walking of a fly sound like thunder, but this is 
false, because the fly jarred loose carbon electric con- 
tacts, thereby causing great fluctuations of current and 
violent action of the receiving telephone. P 

“The present air brake system is now recognizable 
as a reversal of the early type, but a long time passed 
before the change took place. The principle had not 
been used as a kind of tool, and, therefore, the idea of 
the new brake did not come by demand of the mind, 
but by a combination of circumstances, that is to say, 
accidentally. The two systems of brake referred to 
are perhaps already conjectured by the reader, the first 
operating to stop a train by the positive action of com- 
pressed air against the wheels through the medium of 
the usual brake shoes, and the second by the negative 
action of compressed air, which normally holds the 





the enterprise. The most successful hunting parties 
consisted of a hunter and about six men known as! 
strippers. The time usually selected for taking the | 
baffaloes was just after they had been grazing in the | 
morning, had gone to the water and then returned to! 
the high ground, lying down to rest in bunches of from | 
twenty toa hundred. The hunter, with the longest 
range rifle of the heaviest caliber he could obtain, 
would fire from the leeward side, so far away that the 
crack of the rifle could not be heard by the buffalo, 
and being bebind a bush or bunch of grass, could not 
be seen. In that way he would kill from a dozen toa 
hundred a day, without disturbing the herd to any 
great extent. The buffalo receiving a mortal wound 
would bleed to death, while the others about him, 
swelling the blood, would sometimes come near him 
and paw the ground, and so stand until they too would 
receive their death wounds. Thestrippers would then 
come up with ox teams, take off the hides, place them 











The earth is thus continually passing through the 
mil! formed by the gizzards of worms, and is reduced to | 


fine mould. Again, from the collapsing of the old bur- | 


rows the mould is in constant slow movement and its | Fe Railroad as many as 750,000 hides were shipped in 


particles rubbed together. Fresh surfaces are thus 
exposed to the action of the carbonic acid in the soil 
to the humus acids, agents which act in the de- 
struction of stones and rocks Moreover, the acids 
produced in the digestive tract of the worms are not all 
neutralized, for the castings bave an acid reaction, and 
this acid acts further in the disintegration of rocks. 
Thus all the mould covering a field passes every few 
hours through the bodies of worms, and the same frag- 
ments are probably swallowed and brought to’thesur 
in the course of centuries. 
Changes are also produced in the slopes of hills by the 
flowing down of moist castings and the rolling down of 


dry 


and 


fuce many times over 


unes, thas redocing the slope of the bills by accu- 
The castings are also blown 
repeatedly in one direction by the prevalent winds. 
Now as a layer of earth one-fifth of an inch thick, or 


mulations at the bottom 





in the wagons, and transport them to the nearest rail- 
road station, whence they were shipped to market. At 
one station alone on the Atchison, Topeka, and Santa 


one year. 

After the hides were removed, the carcass would be 
poisoned in many cases, some yearling buffalo being 
generally selected. and next morning there might be 
found forty or fifty dead wolves lying scattered around, 
victims of strychnine. In this way large game was rap- 
idly destroyed, together with countless numbers of 
wolves that had thrived only by preving upon them. 
This might seem like eruelty and wasteful extrava- 
gance, but the buffalo, like the Indian, stood in the 
way of civilization and the path of progress, and the 
decree had gone forth that they must give way. It 
was impossible to herd domestic stock in a country 


shoes away from the wheels in opposition to a spring. 
The advantages of the second way are apparent as 


|soon as compared as to their main object, safety ; for 


by the former the train cannot be stopped in case of 
leak or a disordered pump, while with the latter the 
train stands still assoon as the air leaks out or the 


| pumps refuse to work. 


“The mental process of investigating this subject 
makes the principle so simple that it is a wonder that 
inventions existed so long before their opposite phases 
were thought of. Electricity furnishes several examples 
besides the dynamo motor example, where the princi- 
ple was not applied by a predetermined act. The old 
form of burglar alarm had an open circuit, and the 
process of opening the window closed the circuit and 
rang a bell. The reversal of this is a normally closed 
cireuit. Theopening of the window breaks the circuit 
and the bell rings. The idea once gained, and the ad- 
vantages are apparent, for an alarm is given if the 
burglar cuts the wire. 

“The storage battery, although condemned for rail- 
way traction, is still one of the valuable inventions of 
the day, and is an exact reversal of the galvanic bat: 
tery. The reversal is disclosed by stating that the 
operation of the primary or galvanic battery consisted 
in placing metal plates into a solution of salt or acid, 
and carrying off the electric current by a wire. The 
reverse of this consists in starting with an electric cur- 
rent, after the battery is partly exhausted, and passing 
the current through the solution in order to restore 
the chemicals to their original composition, ready to 
give off current as before the charging.” 


—- 


The Sawyer-Mann Patent Declared Invalid. 


The United States Supreme Court decided, Nov. 11, 
the important case of the Consolidated Electric Light 
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where they were constantly liable to be stampeded by 
the moving herds of wild animals. The same terri- 
tory which a quarter of a century ago was supporting 
those vast herds of wild game is now sustaining mil- 





Company against the McKeesport Light Company in 


favor of the defendants. The court holds the Sawyer- 


Mann patent invalid. The decision was handed down 
by Judge Brown, 
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HANGING FERNERIES. 

Mrs. G. P. Fitzgerald, of Duarte, Cal, has invented 
a new and most satisfactory method of growing ferns, 
both for outdoor and indoor decorations. Having stu- 
died the ferns of Southern California growing in their 
native canyons in such profusion and perfection, and 
noticing that the roots clung to the poroas rocks with 
little or no covering except the moss and lichen grow- 
ing round them, and seemingly drawing their susten- 
ance alone from the water seeping through these rocks, 
she conceived the idea of artificially growing ferns in 
the same manner. 

Having procured a two gallon earthen water vessel, 
known in Southern California as an olla, she made a 














mat of ferns, roots and moss large enough to entirely | 
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lent rotation, or it may be an equally violent vibration 
of atoms ; probably the are light would prove it to be 
a vibration. But, as no man has seen an atom at any 
time, not even with the most powerful microscope, it 
is difficult to say. Friction in some form or other is 
present, as heat is produced before burning or destruc- 
tion takes place. Even the filament of the best incan- 
descent lamp falls to pieces; it can but work fora 
time. 
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Variable Star Clusters. 

From Harvard College Observatory, circular No. 2, 
we learn that Professor Solon L. Bailey, in charge of 
the station at Arequipa, maintained by this observa- 
tory, has discovered from an examination of the pho- 


cover the vessel, which she secured around it, by | tographs obtained by him of certain globular clusters 
meaus of wire netting, a wire handle being inserted at | that they contain an extraordinary number of variable 


the top by which it was suspended. It was then filled 
with water, which, seeping through the porous vessel, 


caused the moss and ferns to grow naturally and lux-/|clusters, however, for in 


uriantly, making a perfect ball of verdure. 

The result of her efforts was so successful, and 
met with such general admiration, that 
Mrs. Fitzgerald determined to give 
to the world an invention which was 
the cause of so much delight to herself 
and ber friends. She patented it, and is 
now selling her hanging ferneries as fast 
as she can manufacture them, the de- 
mand, even locally, being beyond her 
ability to supply. 

The smal! figures in the accompanying 
illustrations show the construction, the 
larger view being from a photograph of 
a growing fernery. Wire netting of suit- 
able size and shape is laid out on the 
ground, and upon it is placed a layer of 
about two inches of moss, roots upper- 
most, the ferns, from which the stems 
and leaves have been removed, being 
then placed roots uppermost on the moss, 
the roots being about four inches apart, 
and being sewed in place with wire or 
other suitable strands. An open-mouthed 
porous earthen vessel is then placed in 
the center of the mat thus formed, whose 
sides are drawn up around and shaped to 
the vessel, being fastened to the top by 
wires, and the vessel being suspended by 
a chain or cord, 

The hanging ferneries can be made any 
size or shape required, and of all the 
swaller varieties of ferns, such as maiden- 
hair. Once started they are permanent 
if never allowed to become dry. Mrs. 
Fitzgerald has ferneries now over a year 
old, that remained green through sum- 
mer and winter, putting out young fronds 
all the time, it being only necessary to 
remove the old ones as they fade. For 
table decorations they are lovely and can 
be suspended from chandeliers or from 
stands made to support them, only, if 
gas is used, they should be removed im- 
mediately after meals to a more con- 
genial atmosphere. The water seeping 
through the porous vessel drops slowly 
from time to time; hence it is necessarv 
to keep growing plants or some vessel 
underneath to receive the water, or the 
fern ball can be emptied before placing 
over the table and filled again as soon as 
the meal is over, and placed where the 
dropping will do no damage. In green- 
houses, windows, and for almost any 
house or veranda decoration they are 
very beautiful, and the small amount of 
care and attention they require is a great 
advantage ; it is only imperative that the 
vessels should never remain empty, and 
it is therefore better that they should be filled with 
water every morning. 
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What is Electricity ? 

That is a query often asked, but never answered 
with proof. Work says: 

There are theories, many of them. It is evidently 
something of which we cannot take a part ; we cannot 
eut a piece of it off and subject it to analysis; nor can 
we pour a little of it into a bottle, for future study and 
contemplation. It is like the wind, its effects can be 
measured ; its force, strength, and quantity can now 
be calculated to a very nice degree. Still to liken it to 
the wind, it isa tremendous power, blowing, as it were, 
without moving, two ways at once along all parts of 
its path; giving off a halo of magnetism at right 
angles to that path everywhere. One of the nicest 
theories, perhaps, is the one that considers electricity 
a “condition” of atoms brought about by chemical 
action, as in a battery cell, or by what might be called 
a severe irritation of the magnetic halo, as in a dy- 
namo; and by other means, such as heat and friction. 
What this condition is, is beyond ue; it may be a vio- 
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stars. This is not a gen- 
eral condition of stellar 


others similarly examined 
by Professor Bailey no 
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FITZGERALD'S HANGING FERNERIES. 


variable stars have been found. The photographs 
used in this discussion were taken at Arequipa 
with the 13 inch Boyden telescope. In the cluster in 
Canes Venatici, Messier 3 (N.G. C. 5,272), no less than 
eighty-seven stars have been proved to be variable 
from an examination of fifteen photographic plates. 
The change in every case is certain, and has been con- 
firmed independently by Mrs. Fleming and the direc- 
tor, Dr. Edward C. Pickering, from an examination of 
six of these plates. Sometimes the variation amounts 
totwo magnitudes or more, and sometimes it does not 
exceed half a magnitude on the plates which were used 
for its confirmation. No star was included in this 
count, if either of the three observers doubted the var- 
iation. Nine other stars were found to be variable by 
Mr. Bailey, but they are not included, since they did 
not show sufficient change on the plates used in con- 
firmation. In like manner, from an examination of 
seventeen plates, Mr. Bailey found forty-six variables 
in the cluster Messier 5 (N.G.C. 5,904), which were con- 
firmed on five plates. Fourteen other stars in this 
cluster are also probably variable, but have not yet 
been confirmed. 




















Cultivation of the Cocoanut.* 


Soil and Climate.—A moist, tropical climate, with 
good and somewhat sandy soil, near the sea, is the 
best for the growth of the cocoanut palm. If the tide 
rises so that the sea may flow in daily over the plan- 
tation, so much the better, but drains must then be 
made, so as to allow the water to ran of freely. 

Sowing.—Ripe, dry nuts only should be used, and 
the very largest that can be obtained. Nuts for seed 
should be gathered from trees that are mature, but 
not too old, and kept dry for five or six weeks before 
planting. The nursery bed should be made under 
slight shade, such as that of the cocoanut palm; it 
should be thoroughly dug to a depth of two feet, aud 
the soil well mixed up with ashes and coarse salt. At 
the beginning of the season’s rains the nuts are put 
into this seed bed on their side, at a distance of one 
foot apart, and so that about two inches 
appear above the surface. The nursery 
bed should be kept damp, bat not too 
wet. It is a good plan to transplant 
them into other beds at two feet apart 
when they are from two to six months 
old. 

Transplanting.—When the seedlings 
ure from six months to two years old 
they may be trausplanted to their per- 
manent positions in the plantation, at 
distances from each other of twenty feet. 
Pits should be dug for them, as large .as 
three feet every way in poor soil; 
ashes and salt are useful additions to any 
soil, and it may be necessary to give also 
a top dressing of manure, which should 
not be dugin. They should be shaded 
by bananas or plantains for two vears. 

Tillage and Manuring.—The Jamaica 
nuts are very small, and do not give 
much “meat” as compared with those 
from Central America, India and Ceylon. 
This may be due partly to unfavorable 
conditions of soil, climate, ete., but much 
might be done to improve the fruit by 
careful selection of nuts for seed, and a 
liberal treatment of the trees in the plan- 
tation by tillage and manuring. It is 
calculated that in India there are 480,- 
000 acres under the cocoannt, and the 
cultivation is attended to carefully. In 
Bombay, for instance, after the seedlings 
are planted out, they are watered every 
day or two for the first year, every two 
or three days for the second and third 
years, and every third day for the fourth 
and fifth years. ‘During the rains, 
from its fifth to its tenth year, a ditch is 
dug round tke palm and its roofs cut, 
and Jittle sand banks are raised round 
the tree to keep the rain water from run 
ning off. In the ditch round the tree, 22 
pounds of powdered dry fish manure is 
sprinkled and covered with earth, and 
watered, if there no rain at the 
time. Besides fish manure, the palms get 
salt mud covered with the leaves of the 
croton oil plant, and after five or six days 
with a layer of earth; or they get a mix- 
ture of cow dung and wood ashes cover- 
ed with earth, or night soi!, which. on the 
whole, is the best manure.” (Watt's Dict.) 

In the tropics of the old world gen- 
erally it is customary, when the plant is 
one year old, to dig round the roots and 
apply ashes once a month; when the tree 
is two years old, to open up every year, 
at the beginning of the rains, the roots to 
a distance of four to six feet from the 
stem, to apply ashes and dry manure to 
the roots, and leave the opening until 
the end of the rainy season; then to fill in 
again the soil which has been removed, and level the 
ground. During the time the roote are exposed, the 
older worn-out rootlets may be eut away and the roots 
of other plants removed. Cattle should on no account 
be allowed in the plantation, as it is most hurtful to 
the tree to have the leaves bitten, and if the anfolded 
leaf is injured the tree dies. 

Yield.—A tree in good condition yields from fifty 
to one bundred nuts every year, but good climate, soil 
and cultivation may bring the yield up to as many 
as two hundred nuts.—American Journal Pharmacy. 
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A Whistling Hel. 

Capt. Luther D. Burnett is authority for the story 
thata remarkable eel, fully fifteen feet long, was seen in 
Mecox Bay, L. L, Nov. 11. The captain says it was as 
large around as an ordinary nail keg. Capt. Burnett’s 
attention was attracted to it by a hissing sound. He 
was fishing, and, turning his head, he saw the eel 
traveling on top of the water. After uttering a shrill 
whistle, the monster disappeared from view. 


* From the Bulletin of the Botanical Department, Jamaica, 3, 192. 

















Water Supply of Rome, 

Atarecent meeting of the Engineers’ Club, of Phila- 
deipbia, the paper of the evening, on the above subject, 
was presented by Dr. Henry Leffman. 

The best information on this subject can be obtain- 
ed from the work of Sextus Julias Frontinus, who was 
Water Commissioner of Rome from about 94 to 97 A, 
D. The most satisfactory wanuscript was discovered 
about 1400 in the Benedictine convent of Monte Cas- 
sino, near Naples, where it still remains, and copies of 
it were published in Latin in 1788, while a conjoint 
French and Latin text was issued a few years ago. 
Mr. Clemens Herschel promises a complete edition in 
English, which would certainly be a valuable contri- 
bution to the history of engineering. 

Up to 310 B. C. the citizens of Rome were supplied 
with water from the Tiber or from wells and springs. 
In Frontinus’ day, nine aqueducts were in active use, 
which in the order of their construction were the Ap- 
pian, the old Anio, the Marcian, the Tepula. the Julia, 
the Virgin. the Alsietina, also called Augusta, the 
Ciaudian, and the Anio. The first named was 
built »y Appius Claudius Crassus, the builder of the 
famous Appian Way. Theaqueduct Marcia was built 
with an appropriation which would probably corre- 
spond, at the comparative price of labor and the value 

of money, to about $2,000,000, and it is still one of the 
best sources of supply for the city of Rome. 

Regarding the quantity of water that was delivered 
to Rome, at the end of the first century, Mr. Herschel 
finds that assuming a population of 1,000,000, the daily 
quota was 50 gallons per person, which includes the 


new 


stealing of the water, that was a common practice at 
that time. There were four classes of recipients, the 
19 barracks, 95 public buildings, 39 places of amusement 
and 591 open reservoirs or fountains. The water was 
distributed in some of the houses by lead pipes, made 
by folding over sheet lead, and joining the margins 
with a solder of pure lead 

The total length of all the water channels construct- 
ed within four centuries was 271 miles, of which 230 
miles were under the surface, the remainder being on 
substractures, generally arched. The channels were 
of various shapes, generally rectangular, that of the 
Marcian aquedact being 4 feet 10 inches high by 2 feet 
5 inches wide, with walle 1i4¢ inches thick. 

Regarding the chemical character of the waters sup- 
plied, we only know that they were mostly rather 
hard, and that those derived from streams were sub- 
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ject to turbidity from storms. The water oi the Virgo 
aqueduct seems to have been among the purest, while 
that supplied by the Alsietina was not very whole- 
some. It was chiefly used, however, for supplying the 
place where the sham sea fights were held, the surplus 
being distributed for irrigation. Although there was 
no means of filtration in use, since the sources of sup- 
ply were generally pure, and there were no dangers of 
contamination in transit to the city, the Romans of 
that time enjoyed a system built upon the same type 
as that lately adopted for the supply of the largest 
city of this continent. 

The base of the channel in the aqueducts was often 
broken by inequalities or dips, as if to promote 
aeration and catch suspended particles, and in some 
cases special interrupting reservoirs of interesting con- 
struction were added. A double or rather a manifold 
supply was instituted by Trajan, in which the various 
waters were classified according to their value for dif- 
ferent purposes. Under this system the Marcia sup- 
ply, being the purest and coldest, was reserved for 
drinking, while the old Anio was used for sprinkling 
gardens and similar inferior purposes. 

It is a mistake to suppose that Roman engineers did 
not understand the principle of water rising to its 
reservoir level, for they used the so-called inverted 
siphon in their aqueducts. 

At the close of his remarks Dr. Leffman exhibited a 
series of lantern slides, showing exterior views of 
the remains of some of the principal aqueducts, the 
shapes of cross section of their channels, a map of 
Rome showing the courses by which they were brought 
to the city, ete. 
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The Glow Worm Caves of Tasmania, 

At a meeting of the Royal Society of Tasmania, an 
account of some fine caves that have been discovered 
near Southport, Tasmania, was given by a Mr. Morton, 
who had visited them, They are situated about four 
miles from Ida Bay, and a fairly good road leads to 
them. The entrance is through a limestone forination, 
A strong stream flows along the floor of the chambers. 
The first chamber reached by Mr. Morton and those 
who accompanied him showed some fine stalactites, 
and along the floor some fine stalagmites were seen. 
On the lights carried by the party being extinguished, 
the ceiling and sides of the caves seemed studded with 
diamonds—an effect due to millions of glow worms 
hanging to the sides of the walls and from the ceilings. 
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Further on several chambers were explored, each re- 
vealing grander sights. The time at disposal being 
limited, the party had to return after traversing a dis- 
tance of about three-quarters of a mile, but from what 
was observed the caves evidently extended a distance 
of three or four miles. The only living creatures seen 
were the giow worms. 





The American Society of Mechanical Engineers, 

The sixteenth annual meeting of the American 
Society of Mechanical Engineers will be held at the 
Society's parlors, 12 West Thirty-first Street, New York 
City, December 3 to 6 A number of professional 
papers will be presented by members, the reading of 
which will be followed by discussions. On December 
6 a reception and conversazione will be held for mem- 
bers and their ladies at De!monico’s. A part of each 
day has been left free, so that out of town members 
may have an opportunity of visiting the interesting 
institutions and engineering works in the vicinity. 
Cards of admission have been provided to each of the 
seventeen places of interest, and each card gives full 
directions for reaching it. The various institutions 
and establishments to be visited are as follows: 

Morgan & Quintard Iron Works, North River Iron 
Works, Pond Machine Tool Works, Stevens Insti- 
tute of Technology ; Columbia College : School of Arts, 
Law, Mines; Columbia College: School of Medicine 
(College of Physicians and Surgeons); Pratt Institute; 
Washington Bridge; Ship Yards and Works: 8. L. 
Moore & Sons Company; World Building, Equitable 
Building, Metropolitan Museum of Art, Museum of 
Natural History, East River Gas Works, Ball & 
Wood Engine Company, Power House Broadway 
eable road, Power House One Hundred and Twenty- 
fifth Street cable road; Eastern Power House, 
Brooklyn City Railroad. 

8 
A Record Breaking Run. 

Ov Thursday, October 2, all long distance records 
for high speeds were broken by a special train of three 
cars on the Lake Shore & Michigan Southern Railway, 
which ran from One Handredth Street, Chicago, to 
Buffalo Creek, 5101 miles, in 8 hours 1 minute and 7 
seconds, or at the rate of 63°614 miles pe: hour includ- 
ing stops and at 65°07 miles per hour deducting stops. 
The train consisted of engine and tender, weight 
200,000 pounds, and three drawing room cars, weight 
300,000 pounds ; total, 500,000 pounds, 




















pipes or mains conducting natural gas, water, oil, and 


RECENTLY PATENTED INVENTIONS. seamless tubes, devised by these inventors, consists 


principally of cylindrical drawing rollers, each formed 


Appliances, 


Carn Covupiine.—Andrus 8. Weaver, 
Newark, N. Y. This coupling le of the type having a 
ewioging knuckle, and has a strong yet simple locking 
means which is sutometic in its action. The coupling ts 
designed to withstand the rough asage of heavily loaded 
ears, and the top end botiem walls of the head are pref- 


Rallway 


erably nude quite thick. 


RAILROAD 
Preston, Sturgeon, Mo 
to prevent stock from crossing or traveling along a rail- 
road, while not offering any obstrnction to the passage of 
a train, there being means for coutrolling'’ the gates from 
the train at come distance up a.ddown the track. Rock 
shafts journaled beneath the rails sre arranged to ope- 
rate crank arme ae the train approaches, and connecting 
rode anite the shafte with getes mounted to swing over | 
the track or m transverse alignment, springs restoring 
the 
trai 

RarLRoap Tre.—Robert A. Maastfield, ! 


Beaver, Texas. This ts an improvement apon a formerly 


Crossine GATR. — Elliott 
This improvement is designed 


bare to their normal position after the paseage of a 


patented metallic de, to strengthen it and reduce the cost 


of manufacture The the i¢ T-shaped im cross section, | 
and w provided with clamping jaws having flat abatting | 
imner faces, one jaw of each eet being secured to the 
tle, which hae a base extending 


The oppoving jaw of the set 


} 
beyond the mner and | 

outer faces of the jaws | 
i 

| 


slides on the fixed jaw, and both jawe have recesses at 
the apper ends of their incer faces for the reception 
of the flange of the rall, bo'ts extending through to hold 


the jaws together 
INSWLATING Rstita.—Francis W. Wil- 


son, New York City. This invention provides an inau- 
inting base plate of greater with than the rail bese, and 
having ai ite opposite side openings extending inwardly 
insulating side pieces _as wide 
as the openings being made to extend into them and up- 
warily and over the rail base. The huwulated 
rail is thue firmly held to tt enpporting base, the ineu- 
ither jongitodinally or trans 


to the line of the rai) bare 


inwardly 


lating devices not moving 
versely 


Mechaatical, 


| very simple and durable construction. 


|} and into a grinding position when it moves in an op- 


with a threaded end adapted to engage the biank ‘anc 
draw it forward over the mandrel and between the 
smooth surfaces of the rolls. The eame rolls serve 


to 
produce the pipe and to finish it, and the machine ts of 





Agricultural, 


PLow Prorsctor. — Zachariah F. 
Jones, Scotteville, Va. To facilitate removing a plow 
from point to point, without danger of breaking the plow 
point or share, this imventor has devised a runner by 
which the plow is held in apright position and may be 
moved easily over the ground. It is made of strip iron or 
steel, its apturned forward end clamping the plow point, 
while its aptarned rear end has slotted seats for clamp- 
ing wedges, to be employed in attaching the runner to 
plows of unusual pattern. 


FEED GRINDING MECHANISM.—Will- 
iam J. Harper, Wauseon, Ohio. This is a mechanism 
adapted to be readily connected with an ordinary wind- 
mill, to be operated by the reciprocating movement of 
the pump cod, with which the movable grinding jaws arc 
so connected as to be automatically moved out of a 
grinding position when the rod moves in one direction 


posite direction. 


Dumpine WaGon.—George Stailey and 
Wm. Snyder, St. Martinville, La. In four-wheeled farm 
wagons, according to thie improvement, the front bol- 
ster and rear axle are connected by arched reaches, to 
which the wagon body is hinged. Fixed and movable 
stops and supports are also provided for holding the 
wagon body in normal or horizontal position, a hinged 
device being employed for raising and locking the mova- 
ble stops. 

PouvtRyY KILLER.—Charles K. Olson, 
Red Wing, Minn. This is a «imple, inexpensive ma- 
chine, to be worked by hand or foot, by which poultry 
may be killed as expeditiously and painlessly as possible. 
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Savorgnan, Rome, Italy, and Hotel Savoy, New York 
City. In this machine the pedals for propelling the 
drive wheels are oscillated in a vertical plane, to give the 
| feet & naturm movement practicaDy the same as walk- 
ing. This le effected by means of one or more slotted 
| cams connected with the drive wheel hub by gearing. 
The machine is capable of carrying two or more persona, 
and may be changed from a foot-propelled to a hand- 
propelled machine, having «iso novel features m ites 
steering mechaniam and other details of construction. 


BicycLe Driving GeAr.—Arthur O. 
Collier, Manchester, England. This is an improved 
two-speed driving mechanism, comprising a pedal shaft 
journaled eccentrically in a hollow axle upon which is 
journaled a sprocket wheel, a bolt locking the axle to the 


sprocket wheel, or locking the axle to the pedal shaft so 
that it revolves therewith and with the sprocket wheel 
An internal toothed wheel on the pedal shaft and an ex- 
ternal toothed pinion on the sprocket wheel mesh and 
run as gear wheels when the mechanism is geared up for 
speed, and engage as clutches when the mechanism is 
geared down for power. 

PHOTOGRAPHIC PRINT MOUNTER.— 
Thomas Bevan, Essex, Il. This is a simple and durable, 
easily manipulated device, to facilitate the accurate plac- 
ing and rolling of the print on the cardboard. It com- 
prises two plates hinged together, one adapted to receive 
the cardboard and the other the print, and a roller car- 
ried by one plate is adapted to rol) over the other plate 
apon raising or Jowering the top plate. The connection 
permits the use of thin and thick cardboard on the same 
device. 

Mustc LeaF TuRNER.—Leonard H. 
Wood, East Orange, N. J. The body casing of this de- 
vice is preferably of sheet metal, and within it is an in- 
ner whular casing containing nested pivoted mbes of 
graduated diameter, the sheet-carrying arms being se- 
cured to the mbes, while there is a pin and slot connec- 
tion between the several tubes and a sleeve, by which the 
tubes are turned as the sleeve is raised or lowered. The 
device is for use in connection with a piano or similar 
instrument, or a music stand, and may be operated either 
by hand or foot. 


Gas Re@uLtator.— Frank E. Vail, 
New York City. This improvement is designed to regu- 
late the pressure, to prevent waste and insure a steady 
flame, and the regulator has two diaphragms, one w be 
brought into action should the other become defective. 
Means are provided for steadying the valve to prevent 
flickering at the burner, and the upper diaphragm does 
not interfere with the action of the lower one, which 
directly controls the gas. The diaphragms are preferably 
composed of thin, highly flexible vulcanized fiber. 


MEDICATED VENTILATOR.—Alfred C. 
Stevenson, Oakdale Station, Pa. This improvement 
comprises a perforated box with supporting cleats, and 
grooves for the sash cord, adapted to be applied to any 
ordinary window to prevent dust or germs from being 
carried into the room. In the box is a screen, and when 
desired a suitable medicament or antiseptic, such as tur- 
pentine, beechwood creosote, curbolic acid, ete., may be 
placed in the box, the vapor therefrom mingling with 
the atmosperic air which passes into the room. 


TREATING MrineRAL PitcH.—Harvey 
L. Sellers and Hagh R. Conyngton, of New Orleans, La., 
and Thomas Conyngton, of Fort Worth, Texas. These 
mventors have devised a method of and apparatus for 
readily separating asphalt and asphalt oils from sand, bi- 
tuminous rock, and other impurities. The material is 
subjected to the action of hot water, to disintegrate it, 
when the asphalt and ofl rise to the surface and the sand 
and impurities sink to the bottom, whence they are re- 
moved by an independent current of water or other me- 
chanical means. 

FLUID ScREENING Device. — James 
Patterson, Williamstown, West Va., and Michael B. Car. 








frame to form a stationary bearing for pedal shaft and 


mody, Marietta, Ohio, This improvement ts for use in 





other liquids, to intercept solid matter and other mmpuri- 
ties and facilitate their ready removal. A cylindrical or 
spherical casing is arranged in the main pipe, and in the 
casing a screen is supported at an angle of about forty- 
five degrees by transverse bars, the screen being intro- 
duced through a cap-closed opening at the topof the 
casing. The lower part of the screen discharges into a 
bottom recess, where uhere is a draw-off cock to remove 
solid matter or other impurities. 


ADDRESSING MACHINE. — Emil Meier 
and Henry A. Landman, Brooklyn, N. Y. This is 
a machine adapted to print from linotypes, and espe- 
cially designed to print envelopes, wrappers, etc., on 
which addresses are usually written. It has an efficient 
gripping mechanism to hold the linotypes while in use, a 
simple feed mechanism to carry the envelopes or other 
blanks through the machine, an automatic feed deliver- 
ing the linotypes successively to the grippers on the print- 
ing cylinder, with efficient means for ejecting them after 
ase, where they may be quickly taken up and rearranged 
for farther work. The machine is adapted to print rapid- 
ly and well, 


SELF-CLosInG Faucet.—James J. 
Gannon, New York City. This is a simple and inex- 
pensive self-closing faucet, which has its valve pressed 
normally into closed position by the pressure of the 
liquid within, a simple cam mechanism moving the 
valve against the tension of its spring to open the faucet. 
The valve has a spring-preseed stem witha cam on its 
end, and a forked handle turning in the casing has in its 
ends sockets to receive bearmg balls riding on tbe cam. 


Coat WaGon UNLOADING ATTACH- 
ueNT.—Samnel H. Casselberry and James B. Rapp, 
Collegeville, Pa. These inventors have devised a wagon 
of such construction that it may be drawn up sidewise 
to the curb and the coal discharged therefrom in the di- 
rection of either of its sides, and to any point within rea- 
sonable reach. An elevator adapted to be operated by a 
crank at the side extends up within the body of the 
wagon, and the scoops or buckets of the elevator dump 
the raised coal into a chute made in telescopic sections, 
the outer hinged tubrlar section of the chute being 
adapted to pass vertically into the sidewalk opening of a 
coal vault. 


Kine Bott PLatTe.—Edward Clark, 
New York City. This improvement is more especially 
designed for heavy wagons and trucks, reducing the 
friction to a minimum and permitting the ready removal 
of worn contacting parts and their replacement. A bot- 
tom plate has a central hub and in its top surface is an 
annular groove of semicircular cross section, a bolster 
receiving plate with a central aperture receiving the hub 
and having at its under side an annular bead fitted 
into the recess. 


VEHICLE Hus Sanp BAnp.—Harry W. 
Russell and Stephen Van Riper, Dowagiac, Mich. This 
improvement comprises a ring-shaped section screwing 
upon a straddling section, a weage engaging the strad- 
dling section, the axle and the ring-shaped section, to 
fasten the parts In position on the axle. The sand band 
is in the form of a disk made in sections, of which one 
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straddies the axle and the other is slidable to fasten the 
disk in place on the axle. 

EXTRACTING METALS FROM THEIR 
Ones.—John A. Keating and Frederick A, C. Amcotts, 


tory ores, these inventors have devised a process which 
consists In comminuting the ores in the presence of 
quicksilver in a solution of acetic acid or its equivalent, 
drawing the solution into a settling tank and standard- 
izing ft for use again, then flowing off by clear water the 


a Sappie.—Abraham A. Ander- 
New York City. According to this improvement an | 

ssn fo peabeeiad Gian oth Gite ite Acheonbaamnnent 
two straps are secured to each arm, one of each pair of | 
straps being extended across from one arm to the other 
and the remaining straps being extended downwardly to | 
the lower end of each frame. The saddle is designed to 
fit well to the back of the animal, and to have readily re. 


movable receptacles to receive packages of any descrip- | 


tion, there being also a space at the center of the saddle 
where articles may be conveniently packed. 


Ferp Bae VENTILATOR.—John H. H. 
Burge, Brooklyn, N. Y. In each side of the front of the 
bag, in position to rest against the animal's cheeks, is 
affixed a semispherical perforated ventilator whose flat 
surface, fying against the inner side of the bag, bas a 
central opening and outwardly projecting threaded boss 
engaged by a locking collar, to clamp the ventilator in 
place. 

Nursing BOTTLE PROTECTOR.— 
Frank G. Presnell, Chillicothe, Ohio. This device is 
made of rubber or equivalent material, and consists of a 


jacket or sleeve which may be readily placed upon the | 


bottle, the sleeve being corrugated and having vent 
openings in its exterior channeled portions preventing 


the breaking of the bottle by its coming in contact with | 


a hard body. 


Nore.—Copies of any of the above patents will be | 
furnished by Munn & Co., for % cents each. Please | 
send name of the patentee, title of invention, and date 
of this paper. 
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TABLE OF CONTENTS. 

1. An elegant residence at Wakefield, N. Y. Two per- 
spective elevations, also an interior view and floor 
plans. Mr. Ralph N. Cranford, architect, Wake- 
field, N. ¥. An excellent design. 

2. Plate in colors of a cottage in the Colonial style re- 
cently erected at Mount Vernon, N. Y. at a cost of 
$4,700. Two perspective elevations and floor plans. 
A picturesque design. Mr. H. J. Robimeon, archi- 
tect, Mount Vernon, N. Y. 

8. A double house at Marietta, Ohio, recently erected at 
a cost of $2,168. Three perspective elevations and 
floor plans. William Foreman, architect, Marietta, 
Ohio, 

4. Aresidence at Germantown, Philadelphia, recently 
erected at a cost of $25,000 complete, including 
stable. Perspective elevation and floor plane. | 
Architects, Messrs. Hazlehurst & Huckel, Phila- | 
delphia, Pa. An ornate residence in the Spanish | 
Renaissance style. 

5. A residence at Lake Waccabuc, N.Y. Two perspec- 
tive elevations and floor plans. An attractive de- 
sign. | 

6. A Reformed Dutch Church at Warwick, N. Y. 
Three perspective elevations and floor plans. Cost 
$30,000. Architect, Mr. E. G. W. Dietrich, New 
York. A design successfully treated in the Byzan- 
tine style. 

7. A cottage at Mount Vernon, N. Y.; recently erected 
ata cost of $2,500. Two perspective elevations 
and floor plans. Architect, Mr. A. M, Jenks, 
Mount Vernon, N. Y. 

8. Perspective elevations of two low cost houses located 
at Hasbrouck Heights, N. J. Perspective eleva- 
tions and floor plans. Cost, $1,860. Mr. 8S. A. 
Dennis, architect, Arlington, N. J. 

9. Views and floor plans of two windmius, at Mount 
Vernon and Wakefield, N. Y. Cost complete, 
$1,800. Architect, Mr. — Mount 
Vernon, N. Y. 

10. A stable at Wakefield, N. ¥. “Rerpétive leva 
tion and floor plans. Architect, Mr. Ralph N 
ford, Wakefield, N. Y. An original design. 

11. Miscellaneous Contents: Hints to readere—The edu- 
cation of customers.—The echo organ at West- 
minster Abbey.—The Mascot heater, illustrated.— 
Carlisle's burglar proof window sash lock, illus- 
trated.—Steam pipe and boiler covering, illus- 
trated.—A large shipment of roofing slate.—Mov- 
ing a masonry house.—The “ Royal” door check 
and spring, illustrated.—An improved window 
screen and awning, illustrated.—An improved 
steam heating boiler, ill:strated.— Improved wood- 
working machinery, iflastrated.—Painting iron 
work.—A new and powerful elevator, illustrated. 
—Cheap flour or middlings in paint. 

The Scientific American Building Edition is issued 
monthly. $2.50a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a farge and splendid 
Magazine oF Arcurrectrre. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larexzet CrrouLaTiIon 
of any Architectural Publication tn the world. Sold by 
all newadealers. MUNN & CO., Pustisuers, 

361 Broadway, New York. 
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Jor each insertion : about eight words to a line, Adver- 
lasemenis must be recewed al publication office as earty as 
Thursday morneng Lo appear wm the Jollowing week's issue. 





Marine Iron Works. Chicago. Catalogue free. 
“UC. 8.” metal polish. Indvanapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mcby. Ober Lathe Co.,Chagrin Falls,O. 
For stone quarry engines. J. 8. Mundy, Newark, N. J 
Screw machines, milling macnines, and drill presses. 
The Garvin Mach. Co.. Laight and Cana) Sts.. New York. 
Wanted—Canvasser to sell a patented tool, widely 
| used. Neat 2 1b. model furnished. A. C. Perkins, Ma- 
con, Ga. 
| Emerson, Smith & Co., Ltd., Beaver Falis, Pa.. will 
| send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 
| For Sale or on Royalty—Patent No. 546,44, improve- 
ment in stoves. Address Michael F. Scheid, 123 Camp- 
| bell St., Rochester, N. Y. 
| Wanted—A first class expert in gilding, plating, etc. 
| Experienced in electrotyping in relief. Best references. 
| Address F. K.. care Scientific American. 
For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
3.8. & G. F. Simpson, %to% Rodney 8t., Brooklyn, N. Y. 


‘The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins. 
| By mail. #4; Munn & (o., publishers, 361 Broadway, N. Y. 


Denney’s Divided Car Axle.—See illustration and de- 
scription on page 325. The inventor of this axle desires 
to form a syndicate to make all negotiations with rail- 
road companies in the United States and foreign coun- 
tries for the use of these axles. He will furnish all axles 
required for testing their efficiency and durability. Ad- 
| dress S. L. Denney, 245 Atlantic Avenue, Atlantic 
| City, N. J. 
¢? Send for new and complete catalogue of Scientific 
| and other Books for sale by Munn & Co.. 31 Broadway, 
New York. Free on application. 
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(6660) A. H. H. & Co. ask for formulas 
for rubber stamp ink. A. The usual rubber stamp inks 
are prepared with water-soluble aniline colors and gly- 
| cerme. 


1. Blue rubber stamp ink : 


Aniline blue, water sol., 1 B.......... 3 parts. 
WER Wik vnc ciseec)  cvccecesé _ = 
Pyroligneous acid. ...........66s004+- = 
Alcohol....... eee inst ie D 
GAFOSTENG... cc.ccseceescnecncsesssscecs — 


Mix them intimately by trituration in a mortar, [The 
bine should be well rubbed down with the water, and 
the glycerine gradually added. When solution is effected 
the other ingredients are added.] Other volors are pro- 
duced by substituting for the blue any one of the follow- 


| ing : 
2. Methyl violet, 3 B..........2 sescsecs 8 parta. 
8. Diamond fuchsin I........ gusetveqees 5 © 
4. Methyi green. yellowish ............. 4.” 
5. Vesuvin B ‘brown).................. ie 
6. Nigroema W (bine black).............. 4" 


(6661) F. 8. E. asks: Will you please 
explain bow such animals as cats, owls and bats, and 
other birds, can see at night? If the night is pitch 
dark and no ray of light strikes their retina, yet they 
can see. What is the principle on which vision is granted 
them? A. The pupils of the eyes ot night roving ani- 
mais and birds have a much larger aperture in propor- 
tion to their focal length than In the human eye. The 
light grasping power as indicated by the angular open- 
ing is therefore much greater than in the human eye, 
which enabies the optic nerves to define objects which 
otherwise would be indistinct or not observable. There 
is also a possibility that a higher optic nerve power may 
be developed by habitual work in darkness. This is 
known to take place in the eyes of persons working in | a 
mines or dark places. No animal can see in absolute 
darkness. 


(6662) D. MeC. writes: Query 6642 has 
met with disfavor in the mining school and 
also the high school here in Honghton, and I have been 
requested to ask the following, to be answered in your, 
columns: J. Ifenergy was not put im the.spiral 
| when wound up, what was putin? A. As atated, 
energy ie put into the spring when wound, which 
energy, under ordinary circumstances, ateonce 
2. If the spiral spring fs wound up, tied, and 
hot till the temper is taken out, where then has the energy 
gone? A. The heatenergy, if the spring stands a few 
minutes, is, by radiation and conduction, distributed 
through the air, so that the coiled spring is in the condi- 
tion alluded to in the last sentence of answer to query 6642, 

e., of having “ no energy imparted to it by such wind- 
ing.” 





American. 
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NEW BOOKS AND PUBLICATIONS. 


SOUVENIR OF THE UNIVERSITY OF 
ae Edited and published by 
eorge E. Frazer and William A. 

Meee at Ann Arbor, Michigan. 


Contains articles by representative men of the univer- 


sity and is profusely illustrated with views of the great 

western university. 

Tue SpiasH oF A Drop. _ By A. M. 
Worthington, M.A., F.R.8. ndon: 
Society for Promoting Christian 
Know ige. 1895. Pp. 76. i16mo. 
Price 60 cents. 


This is a reprint of a discourse delivered at the Royal 
Institution of Great Britain on May 14, 1804. The book 
is illustrated with a series of Interesting of 
the splash of drops of various substances. It is an in- 
teresting study in physics. 


ELEMENTARY PHYSICAL GEOGRAPHY. 
By Ralph 8. Tarr, B.S., F.G.S.A 
New York : Macmillan & ‘Company. 
1895. Pp. 488, 12mo, 267 illustrations. 
Price $1.40. 


The author is professor of dynamic geology and phy- 
sical geography at Cornell University, and is the author 
of “ Economie Geology of the United States." A new 
text book on physical geography has been wanted for a 
long time, a book which should not reproduce the time- 
honored illustrations of Sir Charles Lyell and Sir Henry 
de la Beche. In the present work the selection of illus- 
trations is most admirable, the greater portion of them 
being reproduced from photographs by the half tone pro- 
cess. Some of them are, however, too small to be of much 
value. The many diagrams are also excellent. The facte 
are presented in a clear and logical manner and would 
prove entertaining to even the unscientific reader. The 
book is very attractively got up. The author an- 
nounces that this book is based upon the manuscript of 
another and more advanced work, which is soon to be 
published as a handbook for teachers and for reference. 
It is to be hoped that the author will still adhere to the 
plan “f illustrating it by means of photo-engravings made 
from  hotographs. 


EXCELSIOR ENGLUSH-SPANISH AND 
SPANISH-ENGLISH DICTIONARY. 
Commercial and technical. By A. 
M. A. Beale. New York: Excelsior 
Publishi House. 1895. Pp. 656, 
16mo, double indexed, red and yellow 
edged, full russia leather. Price $2. 

The constantly increasing v of trade betw the 

United States and Spanish America has developed the 

need of a dictionary embracing both languages which 

gives the technical or trade names of articles of merchan- 
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dise in addition to those words used in ordinary inter- 
course. The Spanish language, while refined in character, 
is poor in terms used in the mechanical arts. To a large 
extent Spanish equivalents are borrowed from the Eng- 
lish, but with a change in spelling or accentuation suffi- 
cient to disguise them effectually. The prime object of 
this work has been to give the business man a dictionary 
which will fill the wants of his trade. While admirable 
in many ways, the book contains many misspelled words. 


PHOTOGRAMS OF 95. A pictorial and lit- 
eral record of the best photographic 
work of the year. London: Daw- 
barn & Ward, Limited. 1895. Pp. 
104, 8vo, profusely illustrated. Price 
80 cents, 


This work is compiled by the editors and staff of the 
Photogram. It is a unique collection of some of the 
best photographic work of the year, the illustrations being 
all half tones. In addition to figure pieces, portraits, etc., 
some of the picturesque bits of old England are repro- 
duced. The pictures of London especially are very 
beautiful, showing the peculiarly artistic effect caused by 
the smoke and fog. 
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Hlectrie meter, R. U. Hood..... : Sh 
Electric motor, R. Yandel nals 04 49 876 
Electric motor controller. Wightman & Urban... 54 aie 
ss motor system and traction device, T. P. ' some 
Electric propeision, “anderground, J. %. Parker... 549,052 
Electric shunting device, A. B. bepay. saveddes 549,501 
Electric switch, W. T. ottram -- 549,810 
movases. See BHlectric elevator. Water ele- 
vator. 
Embroidering machine. A. Gags................... 49,776 
aagene, See Gas engine. Rotary engine. Steam 
ca “7 " —~gpanans engine. Vapor engine. 
D 
Rneine reversing wear, J. H. Manm..............++ . 49,576 
Envelope, safety, J.B Dohen............... -. 40,884 
Esters, making, & & Roos 549,728 
wa machines, latch wechanis 
rs or shovels of, G. W. King..... . 549.726 
Exhibitor picture, C. W. Lind blade ; . 49.574 
See Cork extractor. 
Fabrics, “mpehine Raed inserting threats into 
woven. B. Morris................... . coeseee 549,97 
Faucet and ushine, J. Paulous.. cocecccs OOO MOB 
Faucet and filter, combined, &. Conrader.......... 549.205 
Feedwater heating chamber, Selatey 4 & Case..... 01 
Fence, J. 8. Ginary.......... «one 549,600 
Pence, C.J. QUIDO... 0.6... c ieee scene ec ecneeneuseee 549,821 
ponder See Car fender. Plow fender. 
Fifth wheel for buggies, ©. 8. Lehman....... - 549.732 
Fifth wheel for venicies, P. Feinburg........ 549,712 
File, cabinet, besly & Sullivan...... 649.881 
AT ints bOes Aekcichenn sane . 549,009 
Filterin, apparatus, oil, ‘Tone & Wood. . 540,533 
Winger ring, A. Lederer................sscees 549,074 
Firearm, magazine, ‘i. he ~~ oevecse 969,022 
r ine, W. Mason ........... oe» 549,704 
Fire door for - 44 shafta. _ H. nee ture....... 640,524 
rire exti uisher, oO. A. Stem pei weveeee O40.617 
eoece M9823 
Ant “sprinkler, automatic, Stantial 1 & Jobnson 9, 751 
hook, W. Cable asiea 549 S42 
Pish book. T. J. Nolan ppcce doasencescnscce tocg BED 
‘latiron heater, A 5. ih, MU camss ive vébhserscsébuccd MED 
Forge, blacaamith’ ‘s. J. DL couschocotal ack ~~ 549,606 
Frame. See Net frame. 
Frame for pease rapis, eto., W. Middlemiss .. 49,006 
_ i OT. 600 dceccceineditectsseasetans 549,60 
Furnace, a Heating furnace. 
furnace e, BE. ?. Bas’ wick, Jr . 49,250 
Faruicans tant, Se We» MEMIIENS.c cen scnvécecssoccse SAD SA 
Gage. See ‘team gage. Water gage. 
< * > PS oe 549, 51: 3 
Garbage drier, domestic, Taylor & McLauthlin. |. 549. 
Gas, apparatus for making, Calver * 649,785 
or soparatas for manufacture of, H. M. Pier- 
honsiediskebianthbadibestcer dis vadecdorecet 549.657 
Gast burner, i inbenhieks \ eenubes 540,604 
Gas burner attachment J B. Altmann 006s suns 549,85) 
=~ eneine, ’ F. Bure aus 549,628 
—_ ,e ay 0. and’ apparates or ‘manufacture 
LIER be An danbocoedecsnenese .. 549,536 
Gate, . Abe dabgasiosetenssesceses 540,708 
Gate, J. W. Powell . 40,89 
Gate, J. W. TROMRSE. ..........cccccsesccscccess . HO 
OTe Bie Be OD:  odberccicccccccccocccceces Sal, 756 
Generator. See Steam generetor 
Generators, regulation of alternating, F. P. ide. 549,644 
Gold and iver from ores, extraction of, J. 
Montgomerie ~ 549,738 
Governor. engine. ‘C. Puckfield |. :. 5AG.8B4 
Governor for steam turbine valves. C. A. Parsons 519,815 
ernor regulator, automatic, H. J Page.. 548,528 
Governor, steam engine. J. C. Engiesbe.. 549, 
Cone eam turbines, means for, ©. A. Par- on 
eiedadn dain ns ; 0.416 
Grate fe for heating purposes, H. 0. Hayes. > 549,720 
3~ Ls H. Foster. Pe aia ‘ 519,714 
ing mechaniem, ©. A. Taft... .... MHP 852 
Guns, cocking device for breakdown, W. H. Dav- 
@MMOTt..........66.. , 549,706 





. 49,7 

5a2,547 
549,664 
. 540.617 
. 549,799 
849,772 
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Horse controller, N. Sialker AMO A, 3 45 | Steam team engine, } Marchal. . edarasenvunal MO 
Horse tat tle, ©. D Haldeman 49, 8 } pees eng! 1. M . HO 
Horses’ matna, device for traning, W. J. Godden 540.781 | Steam eage, worth : “Miiiett . e700 
Horsesboe caikiag vise fw anvils, E.G. Fiack 549.773 eam or, T. W. Godwin... . 40782 
Horseshoe. nailless, C. H. Rocke .... 49,588 | Steam generator, H. A. House .- 549,568 
Horsesabu« i. M. Hallapan 549.511 | Steering gear, Sidctrtenl, Grimston & Dy ~ 549,688 
Horseshoe calk, T. & Fluestis . MOSS | Stoker, automatic, A. Box 549.968 
Hose clamp and patch. A. H. Forst : 49.774 Stone channeling machines, drill ‘clamp for, J A 
Hose coupling, (. L. Hall 49,510 Ball.. . -- a» 540,04 
Hose coupling, 8. H. Limbert M978 Stopper. “See Buttie stoy per. 
Hose leak stop or jacket. Cooper & Jacobson O56 | Storage battery. M. Moskowitz...........- 
House, see Mait house Stove foot rest, H. G. Hagey 
Hab for bieryecle or other wheels, tubular, Stove, lamp, H. ——— eae 

Metjlinchey & Hedenberg .. A700 Stove lid, F. HH. 
Hab or rim bands, machine for operatres on, C. Straw elevators, y - —Se for pneumatic, F. ¥. 

Tr. Pract . 40500 PE nna o65s0u2>opotnras aan steestesees ~ 152 
Husking po, B. F. Rate . 448 | Street sprinkling system, A. Schuitze.............. S49, 587 
ineadator, M. BE. Lindemath . MOST Sad, shirt, C. BH. Cooke. ......... 0. ccc. ceeccneeenees 49492 
Jack. See (ar jack Suspenders, t. W. Emerson. .............«00<00-eeee 549,506 
KReyway catter, W. J. Letekus SAO.573 swivel, checkrein, J. C. "Chause - 549.489 
Lamp giobe holder, are, G. L. Muver 9.577 Switeh. See Blectric switch. "Raliway switch. 

Lamp shade. W_ R. Hitehoock 8.723 | Table. See U peorieher 8 table. 

Lantern, W.G. Holden 0.35 | Table and rack, J. yfoos 

Last, A. &. Adler . 40.0 | Tap, ale, W. B. belebant a +43 

Lightning and heavy current arrester and oamm, sos | pappins pen, Walker..... 

M. KR. Hutehison egraphy, mule! et B. Dizon 
Line or hammeck hoide~. J. Bobten - as Telepnone, cf & Carlson 
Liquid separator. centrifugal, N. G. Williams 540.8868 | Telephone transmitter, L. Lucas mR, 

Lock. See Permutation lock Telephone system, a, So A. ¢ Newley. eee 9, 
Lock, R. L.. Merz 549,853 | Thill. vehicie, Wallace & — teeneee ) 
Lacomotive, electric, F. B. Badt 40,485 | Thrashing machine, F. P. Merce S08 
Lawaica boom section. BR. G. Peters 49 T, oe stannifervus materia, ocuina, A. 

Loom protector stopping mecbaowm, J. J. &G nbach 549,598 

EK. Geoghegan . 540,716 Tire’ ~ venicies, pneumatic, J. B. Rathbun. . 49,611 
Lubricator. See Axte lubricator. Tire heater, H. Fouse -oee SADTT | 
Mait house. W. H. Prins . 49.856 | Tire, pneumatic, M. C. Conway oi seeesenss oa SMD,705 
Mothod of making ready, F. (. Graves 649.509 Tires, inflation valve for pneumatic, T. B. JeGery 549,608 
Mete See Electric meter Toothpick maine. H. P. Churehill........ . Oe 
Milk of cream, apparatas for treating, D. W race carrier, . Zander .- 549,538 

Curtis , 649,561 | Trace detacher, I. "s M. B. Vanderbeck ary 
Mill. See Rolling mill. Sawmill. Stamping and Traction enatme. EB. Ingletoo seeedeceseuesseosene 

grinding a Windmi!i mt | Trap. H. 

Miner’s candle holder and poeket tool, combined, | Trimmer. iy - Rand trimmer. 

F. D. Bolton 549,791 | Trousers, J. M. Appelbaum . 69.006 
Mining machine, subaquecus, H. W. & W. W. Trousers stretcher, L. E. Nobdie.. . 9,525 

smith . 49.890 | Truck, street car, W. BE. Haycox 540, 787 
Mop and map wringer, combined, J. L. Sanford .. 40.08 Tube or pipe cutter, P. H. ate . “Ona 
Motor. See Blectric motor rufting machine, G. K. . 450 
Motor. F. F. King 40.873 Twisting machine tf... 2 T. H. Smith. 549,550 
Nail, wire, J. White 0.556 Typewriter prism poiater, W. 8. Dyer . 449,870 
Necktie, G. W. Clark . 49088 Typewriting machine, A. B. Dick 59.632 
Net frame, mosquito, K easier & Nelson 549.516 lypewriting machine, C. T. Moore ee 
Nat lock. Pfeiffer & Spry 549.529  Undertaker’s table, Maxwell & Loomis.... 

Nat lock. J. J. Sandier HOSTS | Valve, engine. A. Prolhac, Fils 9 a 
Nut lock, H. G. Troxel 0500 Valve mechanism for compound engines, D. | 
Organ, W. Sehaeike 549, tha) Shirrei! S49 928 
Oven, baker's 8. L. Hall . HOT | Valve mechanism for operating air brakes, T. i. 
Packing boa, B. Berninghaas 549,867 Haberkorn 549,717 | 
Packing. piston, .!. A. Thompson 549.606 | Valves. float mechanism for operating, 2 ¢ | 
Pails, strainer shield for milk, J. A. Hateh 549.640 ‘err O48 | 
Panoramic camera, F. F. Dumze 056 | Vapor onan. FP. Maye ‘ote . KO GT | 
Paper bag holder, 4. W. Lepper 98.875  Venicie, adjustabie bed. N.S. Whitney... . O88 | 
Paper box, J. M. Gaitbert 549, 783 Vehicle op ne Grangnt attachment, H. Barber. ... 549,502 | 
Paver boxes, mechine for makina. J. R. Ko@fen- Veloci pede. oe OS 
berger 8,571 | Viotin chin’ ts, “ Kessler. Jr ee 540.645 | 
Paper hanger, M. Kh. Jewell . 49.672 | Voting machine, §. EB. Davis 549,651 
Paper tades, machine for making. H. Denney . 49,687 | Wagon brake, automatic, J. C. Dunbam ‘ M9563 | 
Paper taber, machine for cutting of. H. Denney... 40.07 | Wagon brake, automatic, J ich e533 
Penet!) holder, eraser holter. and coin tester, com- Wagon, sprinkling, G. T. Aitchison . 481 
bined, R. W. Riess OSM » Washing machine, T. J. King ; ~ 4 
Pendulem clawp,. W. BE. Porter : a, 743 Washing machine, &. B. Ritebie 549,535 
Pendulum clamp, clock, W. E. Porter = T44 | Water elevator, J. M. ay 54982 
Peoholder. O. A. Wetasenborn 0,733 | Water gate, ons 549,572 
Penholder attachment, M. S. McDonaid 549.579 | Water wheel, O Ut, 549.582 | 
Permutation jock, C. Westall 40,758 Water wheeis, a partes for ' regulating speed of, 
Petroleum barner, J.J. Mont@omers 549.679 c. B. Doolitt Mises MOMS 
Pootosraphic sbutter, CC. Packard 540,681 | Well packing, EB. T. . 549,501 | 
Photographs ip colors, printing, EK. 8. Hewitt . HOT = Wheel. See Car cane Pitih wheel. Ratchet 
Piane attachment, C. J. Schneider . Hoa wheel. Water wheel. 
Pianw fail board. P. M. Zeidler 549,085 Wheel rim and tire. F. D. Owen.. 549,581 
Pianoforte action, J. H. Phelps 549.685 waees, adjustable boxing for vehic le, W. J. Lap- 
Pickling and washing apparatus, antomatic, G oages 
esta 49.809 whist. apparatus for playing duplicate, F. San- 
Pict ares. means for hanging, J. BE. Eldridge 549,505 dersen . ne ~~ 4060 
Pipe banwer, conductor. & G. Mionemeyer 0.578 | Wind engine, G. C. Parsons ow MOTH 
‘g machine, A. Perrensteiner 48.711 | Windmill, EB. J. Schrock -- 48,70 
‘ Wetzel 500.54 | Window, F.C. Armbruster.................... .. 
: on, C. 8. Lockwood . 49.501 | Window screen, J. A. Crooker................ . O48 | 
ta Line ‘ Lytie 549.575 | Wire twisting tooi, J. J. Coram 
Planter. seed, D. L. Mabry MO) Wool drier and carbonizer, G. W. Davis oe account 47 
Preoter, tree, |. Panama ~ SRA | Wremon, J. &. Power... .........00ccecccccesss 3 
Pleasare coestiag course, J. A. Griffiths 549.185 Wrench. ep Siti ntnd tencupegseesees 
Piow, C. & Evans . 40.507 | Writer, script, J. D. Bradley... .............6<<ceeeu 
Piow,. a te Sevrier 
Piow fender, J m. aes : Sa ne an 
Piow, subsol. A 8B. Perine 7€ 
Piuc, basin, H. O. Canfield 549,712 | DESIGNS. 
Preamatic tool, J. Keiler 540.514 | 
Polishing machine, D. T. Clemons 549490 | Raden AB. Carte stand, F. H. Sentage 
"recious metals ‘ » fore ection of, P 
Pr opene petals. apparatus f xtraction of, F 2 | Bathtub. Say: a 
"ress. See Cotton press ough press. eyere saddle unter 
— Print ing press. oe om, Sw Bulletin board, ¥. Eeperney 
Printing press, platen, M. Rockstrob 540,069 | Button or badge, - Harri 588 
Printing presses, etc.. platen for, M. L. Severy 549.691 | Car coupling draw bar, R. ¥. Ludiow. 506 | 
Praping (mplement, G. M. Bailey 423 | Carpet puseger casing, L. Goble... ...... <0... sees 24,884 | 
Pump, W. W. Norman . 4084 | Ou lee} H ck + 2270 | 
Punch. check. C. ©. Housem * 540.870 elet, E. Kempshal! . 24,867 
Punching and recording machine, check, J. H | Garment supporter, H. W. Lyon 24,572 | 
Bickershot 549.770 | Glass dish, W. C. Anderson - 26,874 | 
Punching machine, K. B. Stimpson 549,004 | Glass dish, 8. O. Richardson, Jr 24.875 
Rack. See Broom rack Handkerchief, A. ©. Lordly cove .. M871 
Rall clamp, H Blickenderfer Head or foot board, Z. T. Jones ae. 24 SN 
Railway brake, J. Lipkows« Line supporter, O. B. Read 24,380 
Railway, eaple. Brown & Parker | Piastic material, tool for working, F. H. Crafts. | 
Ratiway construction, J. Clark A082, 24.898 
Railway, elevated, RK. M. Fryer , Rail, side guide, L.. Mannstaedt............... ... 24,504 
Railway rail fastening. J. E. Smith Sink leg, L. Nichols 24,881, 24,882 | 
Raliway switch. automatic, J. C. Donahue . 4, Step pad, i. C. Swan . coveeee 26088 
Railway system, conduit electric. B. E. Osborn 549.580 Stove, heating, TES 3 24,391 | 
Uaiiwavs, contact device for electric, ( ‘ Trousers guard, Merrill & Kirkpatrick.............. 24.873 

Philipsborn 549, 6s Type, font of printing, H. snesSere. .... 26508 
Rain water condun. W. Van Benthurser Wall paper, L. Clemencet. 24,899, 24,900 
Kand triamer, BE. F. Maxwell all paper, BR. A. Oram. ...........ccccccseeveeveeeees USOT 
Ratchet drill, A. A. Smith | Wall paper, A. F, Oakey...... 2... 2.6605 cccecccecsees 28 
Ratchet wheel, F. i fe 
Heamer for use in mining, Elliott & Carrington 
Rectining chetr, B. N. Gilfiilan > - 

Reonedet. tee Valen receréer TRADE MARKS. 
Refrigerators, cut-off door for, F. Fiscal 0,713 
Hegister. See (ash register - Bicycles, veloci ies, and lice articles, Malbert 
Regulau w. See Governor regulator. Speed regu- rothers & som pan > 
: Books, blank, Boorum Pease Company eanonwense 
8. Yarbro | Bormng bits. R. H. Brown & Company 
: M. A. Haasen 549. 4 Bread, crackers. and other bakers’ products. io” sat 
Rheostat and reversing «witem for electric mo- (Hornby’s Oatmeal) Company .................... 7,212 
tors. combined. J. P. B. Finke . OT Botter, lard, oils, and other fatty compounds fur | 
Ring. See Finger ring use tn foods, J. Meccescccencosgsctecscosos 70 
Rolling alll. J. A. Potter 549.818 | Candies, including night lights, oll, lam and 
Rolling mill reversing tubes, means for operating, qnetes, Clarke’s cya a and Fairy Pvicht 
BR. Forbe: ~~ OGM Com cseeee eepese - 
Rotary engine. B. &. Bact ee as! Gandy, 0. ~ Hutter ween S005 
Rotary engine. T. Harding ** 540.002 | Cereal product or preparation, J. H. Keliogg....... 77,09 
Rotary engine, 4. Saxton .. 40.615 | Cleaning and polishing sumpeants in powder or 
Ruie. two-foot. Porter & Whittier > 49.745 | solution, Skerrett & Skerrett............... - MIM 
Males recorder, manual, ft. M. Geiger 549,777 | Coffee and chiccory. J. A. Kolin.... 7,28 
Sait and pepper box. combined, J. C. Henderson... 540.568 Cotton goods, excepting serges, Courtenay Manv- | 
Mash ral) protes metal, Fults & Hud 549.55 facturing Company............... TI 
Sach starter and jock, W. G. Anderson w» 549,482 | Emulsion of vegetable otis with bypopbosphites 
nash. window. FP. K. Schwa . 540.825 | of lime and sodium, W. L. Kelle 
Sewmill. baad. W. M. Wilkin 549.567 | Flour, self-raising wheat, corn, ard rice, Geiger- 
Sawmill carriage. X. Shaw f ) PIMMSY COMPANZ. ........ 6. ce cceccccccneceessenens 77,210 
Seeing machine. band. C. F. A. Stein 54me | Hair reviver, F. G. Hutchison 72a 
Keaffold and attachment Lberefor, adjustable, o. Harvesters, headers. ant mowers, urain, Plano 

A. Dahivers 549.767 Manufacturing Com . 27,205. 27.226 
Screen. See Window screer tron, manafact ured. Ewald tron Gom y. 

Separator. See Liquid separator | Meat extracts, Fabrik von Magst’s Nabrungemit- 
Separator A hele 549,099 teln Actien-Ceselischaft ‘ . 2 
Separator aod amaigama.or, ¥. L. Fiaber 549.068 | Milk, condensed, C. Genorain wovvee BU2KB | 
Rewing, bork. ( Sturtevant .. 49.753 | Oils, lubricating, 8. Green "206 | 
Sewing machine. 0. Bellefeull! 540.508 | Paper boxes and cartons, ©. F. Marsh & o ompany. @ ran | 
Sewing mecbine, book 4. Sturt evant 549.754 | Peanuts, Williams & Sons ; - 
Sewing mactine, buttonhole, V. Witte 540.607 , Razors and kuives, C. J. Healy pie 
Sewing machine buttonbole attachment. J. D. —- —v for pain, such as acuraizia, gout, tooth- 

Bchoonmaker 540,588, 549,590 ay stomachache, internal and external, 
fer'ne machine. shoe, J. & J. Catian -» Dy W. 7.2 
se machine tacking attachment, J. D. Remedy, certain proprietary, Finlay. Dicks’ x 

debow omak er . “O57 | Compa 7.272 
Shade vol'ers, adjustable hanger for wiudow, D Remed + yy: for | kidney diseases, C. H. Tingley. secces 77.28 

W. Pvardorf . 58 | Salve, . . 7.199 
Shafts or driving tanneis, apparatus for smking, Salve, B. a. Heber eacessceocesoes 7,0 

A. ©. Rothwell ; SRE, WH: adnncnancdcecsascesceoencnsndsess 77,26 
Sbhipa, device for raising. J. D. Cooper 498 Spool cotton. limantic Linen Com 7.188 
Ships, door for bulkheads or compariments of, F. } irte. dress or over, Shepard, Norwell & Company 7.1% 

540.848 } and trourers protectors, 8. Trautman... . 7.198 
Shirt 640.548 | Tm and terne pilates, Falcon Tin Pilate and Sheet 
sig? ‘ 1. W. Cole 540 68D Company 7, 27,282 to 271.234, 77,206 
“gna . matic danger, F. Hentus.... 40,788 Ta, -. ‘charcoal, plates, Falcon Tin’ Plate and 
Sills from wool stock. removing, { id, & lk | ay ~~ »-87 229 to 21231, 37,295 

Rice 549,592 Tinor's coue plates, Faicon Tin Piate and Sheet 
Sinte and ruler 1 ‘ v. J. Offenburger 549.528 Company UMN 
snow guard " nat 540.779 | Typewriting and stencil printing machines, mate- i 
snow plow, A Piumiey $49,817 rials for, Stackhouse & Krumbhaar.............. 7221 
hoap cate, L. = Amu oO. | a 
Boap Merbde J. Steue nm 
sod. utter, G. Lane inte m Honma ag of ~~ sqouGenmen and drawing of | 
Soldering alu um surface ; ’ ve Te ong or any patent in print 

eg Se ag oy Mi + sand preparing same sens issued since 186%, will be furnished from this office for 
“peed regulator ri W Larson 549.874 Scents. in ordering please state the name and namber 
Spigot. beer, J. Grose pest of the patent desi and remit to Munn & Co., I 
Spinning spindle. H. D. Kiota aa THT Groadway New York. 

Spriukier. See Fire sorinkies (nnadian patent= ma 
Btacker. pnenr > ¥ now be obtained by tne in 
Stamp frame. 1, 8 ut: =. Maura! ire 549.519 ventors for any of the inventions named in Pe ture 
Stamps or gummed iansia, machine for affizin | Reve list, poorsee cont ecgcimpie, ata cost 

postage, J. J. MeDede . compuiented i be a + For ft fal 


Sam piog anc grinding mill, rosary, J. J. Newsom 
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‘Wdvertisements. 


ORDINA RY RATES. 


Inside Page. each insertion - - 75.centea line 
Rack Page. each insertion « - - - $1.00 a line 


some classes of Advertisements, Special and 
required. 


For 

rates are 

The above are cnarges per agate line — about am 

words per line. This notice yshows the width of the hne. 

and is seu in agave type. ravings may head adver- 

tisements at the same rae. per agave line, bY measure- 

ment, as the letter press. Advertisements must be 

| received at Publication Office as early as Thursday 
morning to appear in the reiowing week's issue. 


Hi 












Lathes cro rec 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send sor Catalogue B. 
SENECA FALLS MPG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 


AMERICAN PATENTS.—AN INTER- 


esting and valuable table showing the number of patente 
wranted for the various subjects upon which petitions 
pave heen filed from the bexinning down to December 
aL. Contained in SCIENTIFIC AMERICAN SUP- 
002. Price W cents. To be had at 


his office and from ali newsdeulers. 


L 





SHAPERS, PL ANERS 
NE SHOP ouT 


N 


POWER & FOO 
ATHES. AND 


SEBASTIAN LATHE C 120 CULVERT $17 


© LATHES ano MILLING MACHINES ° 
shed.” bend 


foot or Power, for — ay Motel, Tee 
Easy runni ine. y fnished 
w. MANSFIELD 


bets c sane tse, New Haven, Conn. 








mental work. 
ogue. 


The Curtis Patent 


Return Steam Trap 

Returns all condensation back 
to boiler, and o es equally 
well with reduced pressure or ex- 
haust steam 

Its general use the past 10 years 
is best proof of its open Rr 

G2” Send for circular 8. B. 


D’ESTE & SEELEY CO., 
29-33 Haverhill St., Boston. 


Pamoing Water by Gomressed Ai 


We take BM announcing that arrangements 
made with J.G. Pohle, we are Ay to ¥en our 
customers with the 

POHLE AIR LIFT PUMP, 
protected by numerous American and Foreign patents. 

This department ot our business will be under the per- 
sonal supervision of Dr. Poble, the inventor and pat’ee 

THE INGERSOLL-SERGEANT DRILL CO 
Havemeyer Building, % Cortlanat St., New York. 


TG INY Gates © 


AIR COMPRES SORS 


<= 











Minine Tu NNE 


& 7 »~ 


RAND DRILLe 


ICE-HOUSE “AND COLD ROOM. —BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup- 
PLEMENT, No. 5%. Price 10 cents. Te be at this 
office anda from all newsdealers 








TELEPHONES 


That «re coed—not ‘cheap thines.”’ The difter- 
ence in cost is little. We guarantee Ry a a and 

uarantee our customers against loss by it suits. 
yur guarantee and instruments are HO TH Gouob, 


WESTERN TSLEPHONE CONSTRUCTION CO, 
44) Monadnock Block, CHICcAGo. 
Largest Manufacturers of Telephones in the United United States 


HELLO, CENTRAL! 


Do you ase telephones? Uf so, we ™ sive 
ou yest what you want. Our specialty is Blake 
Toseuicters. There is a “ best ” in overyinian, 
and ours are the best. We supply —— 
= hones or all or any of the parts to co 


ephone. Write for illustrated ONK CG, 
HUENIX I i TELEPHONE 


131 Liberty St... New Y¥ 


THE M. & B. TELEPHONE. 


Absolutely Non-infringing. 
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Box 218, Sanahia. Mich,, U.S.A. 












me for, Woats “and MUNN & CO., 361 Broadway. New York. 
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METAL] | ee Ee deities | Delentitic American Supplement 
Z SNL Uses Ten years with best results, is the This is a separate and distinct publication from THE 
reason why the a Sa but is nen ah legs i 
OLDS «: CASOLINE of engravings, many of which are taken from foreign 
_ | papers anc accompanied with translated descriptions. 
reece THR SCIENTIFIC AMERICAN SUPPLEMENT is published 
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“WOLVERINE” @AS «*° GASOLINE|™ 
ENGINES, STATIQHARY 


The “ Wolverine ” is the only re- 
ersible Marine Gas on 


my nea. It is the ~ 
o masts qe. lightest obtainable !n no other publication. 


12 Heres 
GRAND RAP! 





and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico. $5.00 a year; or one copy of the 





“Pacific” & “Union” 
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‘ ; . WE ARE BUILDING... . 
The Celebrated ————= THNGIRE ESA 
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a——— Oil ENGINE 
The De La Vergne Refrigerating Machine Co. 
Foor E. 136TH SrReer. NEW YORK. 
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447-451 cnuncn STREET. EASTON PA. 
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SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, ~ 

MUNN & CO., 361 Broadway, New York. 
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Building Edition. 


THE SCIENTIFIC AMERICAN BUILDING Ep!TION is 





















The Shipman Auto splendid Magazine of Architecture, richly adorned with 
matic Steam Engine Giedentios 


NO SKILLED a 


Kerosene Oil 
Lh aeends ben horse power. 
J Extra I 


issued monthly. $2.50 a year. Single copies, 2% cents. 








Engineers, and 


Draughtsmen. Pree ari 
CH New Catalogue free. oot bape designs, woods, 





PLAIN OR PORCELAIN LINED. 
| Special Goods in PLALS or PoRCELAINED 


Boston. New York. 





| teem 
*aRGEs ; Yio | ren street co. 
me | FLAG Hee Radical improvements in PIANO-FORTE Con- 
c struction render the bave won for it the Largest Circulation of any 


Architectural publication in the world. Sold by all 
newsdeaiers. $2.50a year. Remit to 
MUNN & CO., 361 Broadway, New York. 


fe . we telin —— 
oe Pl ANOS Export’ Laition 


the most durable Pianos made. | of the. SCIENTIFIC AMERICAN, with which is incor- 

ry oe porated “LA AMERICA CIENTIFICA & INDUSTRIAL,” 

or Spanish edition of the SCIENTIFIC AMERICAN ts pub- 

° Gp lisheé monthly, and is uniform tn size and typography 
> 


with the SCIENTIFIC AMERICAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 


scientific, industrial export paper published. It circu- 
Chicago. 


lates throughout Cuba, the West Indies, Mexico, Cen- 
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ALS Prie SSS 


| tral and South America, Spain and Spanish possessions 


Pianos —wherever the Spanish language is spoken. THE SCi- 


ENT!FIC AMERICAN ExPorr EpiTION bas @ large 
Chreage tN. guaranteed circulation ip all commercial places through- 





OUR MASTERPIECE! £325! ms craisicr Xeric 


fine MUNN & CO., Publishers, 
. 361 Broadway, 


out the world. $3.00 a year, postpaid, to any part of the 


ed tht world. Single copies, 25 cents, 


2 Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published tn this edition at a very 
moderate cost. Rates upon application. 
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New York. 
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